
EDGEWOOD — 
CHEMICAL BIOLOGICAL CENTER 

U.S. ARMY SOLDIER AND BIOLOGICAL CHEMICAL COMMAND 

ECBC-CR-012 
(EIR 2466) 

DESIGN VERIFICATION TEST REPORT 
FOR THE M43A1 UPGRADE 

Steven D. Kubicsko 
Glenn W. Weaver 
George P. Lozos 

ENVIRONMENTAL TECHNOLOGIES GROUP, INC. 
Baltimore, MD 21284-9840 

19990712 040 
July 1999 

Approved for public release; distribution is unlimited. 

Aberdeen Proving Ground, MD 21010-5424 

DTIC QUALITY INSPECTED 4 



Disclaimer 

The findings in this report are not to be construed as an official Department of the Army position unless 
so designated by other authorizing documents. 



REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1216 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-01881, Washington, DC 20503. 

1. AGENCY USE ONLY (Leave blank) 2.  REPORT DATE 

1999 July 

3.  REPORT TYPE AND DATES COVERED 

Final; 97 Sep - 98 Nov 
4. TITLE AND SUBTITLE 

Design Verification Test Report for the M43A1 Upgrade 

6.  AUTHOR(S) 

Kubicsko, S.D.; Weaver, G.W.; and Lozos, G.P. 

5. FUNDING NUMBERS 

C-DAAM01-97-C-0033 

7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESSES) 

Environmental Technologies Group, Inc. 
1400 Taylor Avenue, P.O.Box 9840 
Baltimore, MD 21284-9840 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

ECBC-CR-012 
(EIR 2466) 

9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

DIR, ECBC*, AMSSB-REN-ED, APG, MD 21010-5424 

10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 
COR: Gerald A. Dietz, AMSSB-REN-ED, APG, MD 21010-5424 
* When this work was conducted, the U.S. Army Edgewood Chemical and Biological Center (ECBC) was 
known as the U.S. Army Edgewood Research, Development and Engineering Center (ERDEC). 
12a. DISTRIBUTION AVAILABILITY STATEMENT 

Approved for public release; distribution is unlimited. 

12b. DISTRIBUTION CODE 

13. ABSTRACT (Maximum 200 words) 
This report provides the results of performance testing conducted at the U.S. Army Edgewood Research, Development and 

Engineering Center (ERDEC) * on prototype Ion Mobility Spectrometry (IMS) upgraded M43A1 Detectors, identified as 
the M43-APD. The M43-APD, developed by Environmental Technologies Group, Inc. (ETG), is an adaption of ETG's 
ICAM-APD Chemical Agent Detector. The M43A1 Detector was modified by removing the existing ionization detection 
components and replacing them with ETG's IMS-based components. The upgraded M43-APD provides increased sensitivity 
to nerve agents, improved interference rejection for fewer false alarms and the capability to detect blister agents. The testing 
was conducted in two phases under contract DAAM01-97-C-0033. The first phase was performed at ETG and included low 
temperture storage/operation, high temperature storage/operation, and simulant response testing. The second phase was 
performed at ERDEC and included agent vapor testing at the Government's surety facilities and battlefield interference 
testing at ERDEC's M-Field. In general, the M43-APD prototypes performed well, however, some minor deficiencies were 
noted in the detection of GD vapor at ambient temperatures and HD vapor at high temperatures. 

14. SUBJECT TERMS 

M43A1 Detector 
M43-APD 
Ion Mobility Spectrometry 
17. SECURITY CLASSIFICATION 

OF REPORT 

UNCLASSIFIED 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

UNCLASSIFIED 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

UNCLASSIFIED 

15. NUMBER OF PAGES 
189 

16. PRICE CODE 

20. LIMITATION OF ABSTRACT 

UL 
Standard Form 298 (Rev. 2-89) (EG) 
Prescribed by ANSI Std. 239.18 
Designed using Perform Pro, WHS/DIOR. Oct 94 



Blank 

li 



PREFACE 
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DESIGN VERIFICATION TEST REPORT FOR THE M43A1 UPGRADE 

1.    EXECUTIVE SUMMARY 

The M43A1 Chemical Detector, part of the M8A1 Chemical Detection System, is 
and will be for the immediate future the primary chemical detector for the U.S. forces 
worldwide. Since its initial fielding in 1985, approximately 35,000 systems have been 
manufactured and placed in over 20 countries. The M43A1 Upgrade Chemical Agent 
Detector (M43-APD) has been developed at ETG to improve the performance and extend 
the useful life of the current worldwide inventory. 

The M43-APD upgrade is an adaptation of ETG's ICAM-APD chemical agent 
detector. The M43A1 detector is refurbished by removing the existing ionization detector 
(cell, pump, electronics) and replacing it with ETG's IMS-based sensor module. With the 
new sensor module, the M43A1 upgrade now has the capability to detect blister agents 
(the baseline M43A1 detects only nerve agents) and offers much improved interference 
rejection for fewer false alarms. 

Under contract DAAM01-97-C-0033 to the U.S. Army ERDEC, ETG 
manufactured and tested two prototype M43-APD detectors. The testing was conducted 
in two phases. The first phase was performed at ETG and included low temperature 
storage/operation, high temperature storage/operation, and simulant response testing. The 
second phase was performed at ERDEC and included agent vapor testing at the 
Government's surety lab, and battlefield interference testing at M-field. 

In general, the M43-APD detectors performed very well. The electronics, pumps, 
sensor and other hardware operated through the duration of the testing without a single 
failure. The agent vapor testing showed that the sensitivity and response times for the 
M43-APD are comparable to those established by ETG's ICAM-APD. Battlefield 
interference testing also showed that the M43-APD retains the ICAM-APD's high level 
of interference rejection. 

There were, however, two problems encountered during the Government's agent 
vapor testing. In the first instance, the detectors did not alarm to GD vapor at ambient lab 
temperature. The test data showed that the GD agent vapor was producing strong peaks 
in the IMS signature, indicating good sensitivity, but the peaks were outside of the alarm 
windows that are defined by the agent detection algorithm. These no-alarm conditions 
can be improved with modification to the agent detection algorithm. 

In the second instance, the M43-APD detectors did not alarm to HD at an elevated 
temperature of+52 °C. There is a contaminant in the negative-mode IMS signature 
which impedes the formation of a strong reactant ion, with a corresponding reduction in 
the sensitivity to HD. The precise location of the contaminant could not be isolated, but it 
appears to be within the M43A1 case assemblies. With some minor changes to the M43- 
APD pneumatics, ETG believes that this problem can be overcome and the M43-APD 
will have the same agent detection as the ICAM-APD. 



2.   INTRODUCTION 

2 1 Test obiectives. The M43A1 Upgrade Chemical Agent Detector (M43-APD) was 
developed by ETG under contract to the U.S. Army ERDEC (DAAM01-97-C-0033). 
This contract was part of an engineering study to determine the feasibility of developing a 
low-cost option to upgrade the capability of the existing M43A1 Chemical Agent 
Detectors and extend their useful life. 

Testing was conducted in two separate phases. In the first phase, ETG conducted 
design verification testing of two prototype M43-APD detectors. This testing was 
conducted prior to delivery of the prototypes to the Government, and was limited to 
simulant testing using H-type and G-type simulants, and operational testing at low 
temperature (-40 °F) and high temperature (+120 °F). 

The second phase was government evaluation testing to characterize the agent- 
detection performance and the false-alarm performance of the prototype detectors. The 
second phase of testing was performed at ERDEC using not only the two ETG prototype 
M43-APD detectors, but also prototype detectors from two other companies. The ^ 
objective of this testing was to validate contractor performance claims, and to provide a 
comparison of the prototypes against each other and against the Army's general 
requirements for chemical-agent detection. 

2 2 Descrintion of the equipment under test: M43A1 Upgrade Chemical Agent Detector. 
The M43A1 Chemical Detector, part of the M8A1 Chemical Detection System, is and 
will be for the immediate future the primary chemical detector for the U.S. forces 
worldwide. Since its initial fielding in 1985, approximately 35,000 systems have been 
manufactured and placed in over 20 countries. The M43 Al Upgrade Chemical Agent 
Detector (M43-APD) has been developed at ETG to improve the performance and extend 
the useful life of the current worldwide inventory. 

The M43-APD is shown in Figures 1 and 2. In general, the M43A1 detector is 
refurbished by removing the existing ionization detector (cell, pumps, electronics) and 
replacing it with ETG's IMS-based ICAM-APD sensor module. This approach improves 
the performance over the baseline M43 Al detector in several ways. First, the IMS sensor 
will detect blister agents (mustard gases and lewisite) which the baseline M43A1 does 
not   Second, the IMS sensor has a lower limit of detection for nerve agents, with 
response times generally between 10 and 30 seconds. Third, the ETG sensor contains an 
automatic cleardown following an alarm, eliminating the need for a soldier to manually 
reset the detector. Finally, the ETG sensor is remarkably better at rejecting battlefield 
interferences. 



FIGURE 1. Prototype M43A1 Upgrade Chemical Agent Detector (M43-APD) 
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FIGURE 2. M43A1 Upgade (M43-APD), overview of new features. 



2.2.1 Serial numbers of the M43-APD detectors. Two prototype M43-APD chemical 
agent detectors were tested. The serial numbers are 980206-4 and 980206-5. Both 
detectors are identical in physical configuration. Serial number 980206-4 is also referred 
to as Detector 4 in this report and is the first Government prototype. Serial number 
980206-5 is also referred to as Detector 5 in this report and is the second Government 
prototype. 

2.2.2 Software version. The version of the operating software and agent-detection 
algorithm used during each phase of the testing is shown below in Table 1. For reference, 
a summary of software development during the M43-APD development is included as 

Table 2. 

TABLE 1. Software version used during M43-APD testing 

Test Software Version 
Low temperature M502a 
High temperature M502b 
Simulant sensitivity M502a / M502b 
Agent vapor M502b 
M-field M502b / M502d 

TABLE 2. Summary of improvements made to the ETG operating software and agent- 
detection algorithm that have been made since JCAM-APD testing in July 97 (DAAM01- 
97-M-0071) and which have been incorporated into the M43-APD software. 

Date Version Features and Changes 

June 97        A422c     •    Configuration baseline, delivered with 6ICAM-APD detectors at the 
conclusion of contract DAAM01-97-M-0071. 

June 97        A423c     •   Provides additional interference rejection for AFFF. 

Aug 97        A425b     •   Updated GA, GB, GD, VX detection windows based on testing during 
June and July 1997. 

• Revised criteria which defines allowable positions of the reactant ion 
peaks during startup. 

• Revised the criteria that defines when the detector automatically re- 
calibrates based on movement of the reactant ions. 

• Revised agent-detection classifiers that are used during cold- 
temperature operation. 

• Raised the upper limit at which the ammonia-source heater is turned 



Date Version Features and Changes 
on at cold temperatures. 

Mar 98 M500     •    Added hardware drivers and operator interfaces required to operate the 

M43-APD. 

Mar 98        M502a    •    Updated the agent-detection algorithm to improve GD sensitivity. 

• Revised agent-detection classifiers that are used during cold- 
temperature operation to correct for differences in the internal case 
temperature between ICAM-APD and M43-APD. 

• Corrected a software bug which was preventing the ammonia source 
heater from turning on at low temperatures. 

• Raised the upper limit at which the ammonia-source heater is turned 
on at cold temperatures to correct for differences in the internal case 
temperature between ICAM-APD and M43-APD. 

7 May 98      M502b    •    Lowered the alarm thresholds for HD in order to allow the H 
confidence sample to alarm following high-temperature storage. 

30Aug98     M502d    •    Disabled the built-in test feature which checks for a short across the 
remote terminals in order to allow the M43-APD to operate with the 
Government's prototype battery box. 

3.    ETG DESIGN VERIFICATION TESTING: HIGH/LOW TEMPERATURE 
AND SIMULANT SENSITIVITY 

Design verification testing of the two prototype detectors was performed at ETG 
from March through May 1998. The testing included climatic testing (high temperature 
storage/operation, low temperature storage/operation), and simulant response testing. 

Climatic testing was performed in ETG's environmental chambers by 
conditioning the detectors in a shutdown state, and then performing a startup test. 
Following startup, the detectors were operated for four hours and confidence tests 
performed at the end of this period. 

Simulant response testing was performed using the standards generator that ETG 
uses for acceptance testing of the CAM and ICAM-APD. The simulant concentrations 
are the same as described in the CAM purchase descriptions for a "7-bar H" and "5-bar 
G" response. The requirement is that the detectors alarm within 10 seconds to these 
concentrations and then clear to a no-alarm status within two minutes. 



The M43-APD detectors passed all design verification testing. Detailed test logs 
are presented in Table 3 and Table 4. 

During high temperature testing, the test data showed a contaminant in the 
negative mode signature (blister mode). The contaminant interferes with formation of 
both the negative reference peak and subsequently the ability of the H-simulant from 
forming a well-defined ion peak. As a result, the detector has reduced sensitivity to the H 
confidence sample, and as we discovered during the Government's agent vapor testing it 
has also reduced the sensitivity to HD agent vapor. The source of the contamination 
appears to be a material within the M43A1 case assembly which is outgassing at high 
temperatures. The contaminant probably enters the sensor module through the sieve pack 
assembly, which uses a vent to equalize pressure between the interior volume of the cell 

and the case interior. 

The precise source of the contamination has not yet been isolated, and it is 
unlikely that a single component will be found which is the sole contributor. Regardless 
of whether the source of contamination is found, there is one design approach to 
minimize its impact. The current sieve pack vents to the inside of the case, therefore the 
sieve breather effect is pulling case air into the sensor. The pneumatics can be modified 
to vent to the outside of the case, probably through the inlet assembly. 

TABLE 3. Test log, M43-APD design verification testing, detector S/N 980206-4 

DATE DESCRIPTION COMMENTS 

3/24/98       6:00 PM STARTUP TEST (AMBIENT) 
CONFIDENCE CHECK (AMBIENT) 
H/G SIMULANT TEST 

PASSED 
PASSED 
PASSED 

7:00 PM    MOVED TO EVC 001, BEGIN COLD SOAK 
AT-40C 

3/25/98       12:10 PM   STARTUP (^40 C) 
CONFIDENCE CHECK (-40 C) 

5:28 PM    CONFIDENCE CHECK (-30 C) 

3/26/98        1:15 PM    CONFIDENCE CHECK (-30 C) 

3:15 PM    BEGIN RAMP TO AMBIENT 
TEMPERATURE 

PASSED (NOTE 1) 
PASSED (NOTE 1) 

PASSED (NOTE 1) 

PASSED (NOTE 1) 

3/27/98       9:15 AM STARTUP (AMBIENT) 
CONFIDENCE CHECK (AMBIENT) 

PASSED 
PASSED 



TABLE 3. Test log, M43-APD design verification testing, detector S/N 980206-4 

NOTE 1 - ALTHOUGH DETECTOR 4 PASSES THE PERFORMANCE CHECKS, THE 
SIGNATURES SHOW BROAD-BAND NOISE WHICH EXCEED M43-APD / ICAM-APD 
ACCEPTANCE CRITERIA. CAUSE WAS ISOLATED TO A GROUND LOOP CREATED BY 
CONTACT BETWEEN THE IMS SENSOR MODULE AND THE NICKEL PLATING OF THE 
M43A1 CASETOP. RE-TESTED ON 3/30 TO 4/1. 
(NOTE THAT DETECTOR 4 IS THE FIRST OF TWO GOVERNMENT PROTOTYPES. 

3/30/98        3:15 PM STARTUP (AMBIENT) 
CONFIDENCE CHECK (AMBIENT) 

H/G SIMULANT TEST 

PASSED (RE-TEST) 
PASSED (RE-TEST) 
PASSED (RE-TEST) 

3/31/98 

4/1/98 

5/22/98 

5:45 PM    MOVED TO EVC 001, BEGIN COLD SOAK 
AT-40C 

8:38 AM STARTUP (-40 C) 
CONFIDENCE CHECK (-40 C) 

4:30 PM CONFIDENCE CHECK (-30 C) 

8:35 AM CONFIDENCE CHECK (-30 C) 

8:45 AM BEGIN RAMP TO AMBIENT 
TEMPERATURE 

3:00 PM CONFIDENCE CHECK (AMBIENT) 

4:17 PM     STARTUP (AMBIENT) 
CONFIDENCE CHECK (AMBIENT) 
H/G SIMULANT TEST 

PASSED (RE-TEST) 
PASSED (RE-TEST) 

PASSED (RE-TEST) 

PASSED (RE-TEST) 

PASSED (RE-TEST) 

PASSED (NOTE 2) 
PASSED 
PASSED 

6:15 PM    MOVE TO EVC POOL NO. 0277, BEGIN HOT SOAK AT +52 C 

5/26/98 8:57 AM    STARTUP (+52 C) 
CONFIDENCE CHECK (+52 C) 

PASSED 
PASSED 

1 • 16 PM    CONFIDENCE CHECK (+52 C) PASSED 
NOTE 2 - FOLLOWING THE SUCCESSFUL COMPLETION OF LOW-TEMPERATURE TESTING, 
THE TEST PROGRAM WAS INTERUPTED DUE TO PROBLEMS WITH DETECTOR 5 THE 
SECOND OF THE TWO GOVERNMENT PROTOTYPES. DURING HIGH-TEMPERATURE 
TESTING OF DETECTOR 5 (SEE TABLE 4 ENTRY FOR 3/31/98), THERE WAS A 
CONTAMINANT IN BOTH THE NEGATIVE AND POSITIVE MODES. THE IMPACT OF THE 
mNTAM^ANT WAS TO INCREASE STARTUP TIME BY REDUCING SENSITIVITY TO THE H 
CON^EN^SAMPL  FOLLOWING AN INVESTIGATION, THE FOLLOWING CORRECTIVE 
ACTIONS WERE IMPLEMENTED ON BOTH OF THE PROTOTYPE DETECTORS, AND THE 
TFST PROGRAM WAS RE-STARTED. THE COMPONENTS WERE WASHED AND BAKED, 
IcTIVAm»CHARCOAL WAS ADDED TO THE VENT WITHIN THE SIEVE PACK ASSEMBLY, 
THE INLET ASSEMBLY WAS REDESIGNED, AND THE H-ALARM THRESHOLD WAS 

LOWERED. 



TABLE 4. Test log, M43-APD design verification testing, detector S/N 980206-5 

DATE DESCRIPTION 
3/24/98       6:00 PM    STARTUP TEST (AMBIENT) 

CONFIDENCE CHECK (AMBIENT) 

H/G SIMULANT TEST 

7:00 PM    MOVED TO EVC 001, BEGIN COLD SOAK 
AT -40 C 

3/25/98       12:10 PM   STARTUP (-40 C) 
CONFIDENCE CHECK (-40 C) 

5:37 PM    CONFIDENCE CHECK (-30 C) 

3/26/98       1:32 PM    CONFIDENCE CHECK (-30 C) 

3:15 PM    BEGIN RAMP TO AMBIENT 
TEMPERATURE 

COMMENTS 
PASSED 
PASSED 
PASSED 

PASSED 
PASSED 

PASSED 

PASSED 

3/27/98 

3/30/98 

3/31/98 

9:30 AM    STARTUP (AMBIENT) 
CONFIDENCE CHECK (AMBIENT) 

PASSED 
PASSED 

5:00 PM    MOVE TO EVC POOL NO. 0277, BEGIN HOT SOAK AT +52 C 

9:30 AM    STARTUP (+52 C) FAILED (NOTE 3) 

NOTE 3 - DATA AND SIGNATURES SHOW A CONTAMINANT IN THE 
POSITIVE MODE WHICH PROHIBITS FORMATION OF THE 
NH3 REACTANT ION. CAUSE DETERMINED TO BE A LEAK IN 
THE SIEVE PACK ASSEMBLY. CORRECTIVE ACTION WAS TO 
REMOVE AND REPLACE THE SIEVE PACK ASSEMBLY. ALSO, 
CONTAMINANTS IN THE NEGATIVE MODE ARE REDUCING SENSITIVITY 
TO H CONFIDENCE SAMPLE. CORRECTIVE ACTIONS - WASHED 
AND BAKED COMPONENTS, ADDED ACTIVATED CHARCOAL 
TO VENTS WITHIN THE SIEVE PACK ASSEMBLY, RE-DESIGNED 
INLET ASSEMBLY AND INLET CAP, LOWERED ALARM THRESHOLD 
REQUIRED FOR H ALARM. RE-TESTED 5/22 TO 5/26. 

5/22/98 5:30 PM    STARTUP (AMBIENT) 
CONFIDENCE CHECK (AMBIENT) 
H/G SIMULANT TEST 

PASSED (RE-TEST) 
PASSED 
PASSED 

6:15 PM    MOVE TO EVC POOL NO. 0277, BEGIN HOT SOAK AT +52 C 

5/26/98 8:40 AM    STARTUP (+52 C) 
CONFIDENCE CHECK (+52 C) 

1:28 PM    CONFIDENCE CHECK (+52 C) 

PASSED 
PASSED 

PASSED 

10 



4.   GOVERNMENT TESTING, AGENT VAPOR 

Two prototype M43-APD detectors were subjected to agent-vapor evaluation 
testing at the ERDEC surety laboratories from 3 Aug to 18 Aug 1998. ETG personnel 
were present to support testing, perform maintenance and capture detector digital data. 
Table 5 summarizes the agent test results. 

In general, the M43-APD detectors performed very well. The electronics, pumps, 
sensor and other hardware operated through the duration of the testing without a single 
failure. The agent vapor testing showed that the sensitivity and response times for the 
M43-APD are comparable to those established by ETG's ICAM-APD. Battlefield 
interference testing also showed that the M43-APD retains the ICAM-APD's high level 
of interference rejection. Most test trials resulted in proper alarms as expected.   The 
exceptions are described below. 

In most cases GD did not alarm at ambient lab temperature (+20 °C). Analysis 
showed that the GD agent vapor produced strong peaks in the IMS signature, indicating 
good sensitivity. However, the position of the peak was not within the alarm criteria for 
GD as defined by the agent detection algorithm. The positions for all IMS peaks (reactant 
ion reference and agent) were at longer drift times than normal (to the right). This caused 
the peak location ratios (PLR) to be smaller than normal (to the left). Although these no- 
alarm conditions could be improved by modifying the GD peak position criteria, the 
improved agent detection may come at the expense of increased false alarms. Evaluation 
of interference materials with peaks in this region showed a potential for false alarms. 
One possibility is that replacing the sieve pack with newly charged one would restore the 
peak drift times and ratios to their normal values. Any hardware evaluation would 
require additional effort to isolate the cause of this observation. 

In most cases GB alarmed at low temperature (-30 °C), but two misses did occur. 
The GB peak location ratios were near the lower edge of the defined window. This 
window could be expanded. Evaluation of interference material peaks showed no new 
potential GB false alarms in the region of interest. However, as with GD, a hardware 
evaluation may produce an action for restoring peak positions. 

VX detection was very good at all conditions.   In the case of ambient 
temperature, some no-alarms occurred earlier in the day before the concentration of VX 
was accurately established. Also, prior to VX testing, high concentration HD was 
performed at 50 mg/m3 and significant HD peaks were observed, sometimes producing 
HD alarms before a VX alarm was triggered. As time went on, the residual HD 
disappeared and VX was detected. 

Both H confidence sample and HD agent detection were affected by high 
temperature operation. The test chamber temperature was +52 °C, while the internal 
detector temperature was observed to be +53 to +54 °C. In most cases an H-simulant and 
HD peaks positions were in the HD window, but the amplitudes (SECD) were below the 

11 



alarm threshold. The negative reactant ion (Rx-) peak was observed to be a triple peak, 
rather than the normal single peak. It should be noted that during outdoor interference 
testing on 31 Aug, the ambient temperature was +34 °C, but because of sun loading the 
internal detector temperature was measured at +48 to 49 °C. Under these conditions, no 
triple peak was observed for the Rx- ion and the H confidence sample alarmed 
consistently with a very strong peak. 

TABLE 5. Summary of Agent Vapor Testing, EKDEC, August 1998 

Date Agent Cone. 
(ug/L) 

RH Temp. 
(°Q 

Det# Response 
Alarm 
Time 

(mm:ss) 

Clear 
Time 

(mm:ss) 
Notes 

8/3/98 GD 0.091 0% 20 1 NO ALARM 1 

8/3/98 GD 0.091 0% 20 1 NO ALARM 1 

8/3/98 GD 0.091 0% 20 1 NO ALARM 1 

8/3/98 GD 0.091 0% 20 2 NO ALARM 1 

8/3/98 GD 0.091 0% 20 2 NO ALARM 1 

8/3/98 GD 0.091 0% 20 2 NO ALARM 1 

8/4/98 GD 0.122 90 20 1 NO ALARM 1 

8/4/98 GD 0.122 90 20 2 NO ALARM 1 

8/4/98 GD 0.13 90 20 1 NO ALARM 1 

8/4/98 GD 0.13 90 20 2 NO ALARM 1 

8/4/98 GD 0.122 90 20 1 NO ALARM 1 

8/4/98 GD 0.122 90 20 2 NO ALARM 1 

8/4/98 GD 1.017 90 20 1 NRV LOW 01:13 01:54 

8/4/98 GD 1.017 90 20 2 NO ALARM 1 

8/4/98 GD 1 90 20 1 NRV LOW 00:10 00:37 

8/4/98 GD 1 90 20 2 NO ALARM 1 

8/4/98 GD 1 90 20 1 NRV LOW 00:20 00:47 

8/4/98 GD 1 90 20 1 NRV LOW 00:40 2 

8/4/98 GD 1 90 20 2 NO ALARM 1 

8/4/98 GD 1 90 20 2 NO ALARM 1 

8/5/98 GA 0.104 2 20 1 NRV LOW 00:32 00:30 

8/5/98 GA 0.104 2 20 2 NRV LOW 00:13 00:33 

8/5/98 GA 0.115 2 20 1 NRV LOW 00:19 00:29 

8/5/98 GA 0.115 2 20 2 NRV LOW 00:15 00:30 

8/5/98 GA 0.116 2 20 1 NRV LOW 00:20 00:30 

8/5/98 GA 0.116 2 20 2 NRV LOW 00:10 00:30 

8/5/98 GA 0.14 92 20 1 NRV LOW 00:23 00:18 

8/5/98 GA 0.14 92 20 2 NRV LOW 00:15 00:30 

8/5/98 GA 0.111 92 20 1 NRV LOW 00:25 00:30 

8/5/98 GA 0.111 92 20 2 NRV LOW 00:13 00:29 

8/5/98 GA 0.119 92 20 1 NRV LOW 00:34 00:29 

8/5/98 GA 0.119 92 20 2 NRV LOW 00:14 00:31 

12 



TABLE 5. Summary of Agent Vapor Testing, ERDEC, August 1998 

Date Agent Conc. 
(ug/L) 

RH Temp. 
(°Q 

Det# Response 
Alarm 
Time 

(mm:ss) 

Clear 
Time 

(mm:ss) 
00'19 

Notes 

8/6/98 
8/6/98 

GB 
GB 

0.099 
0.099 

3 
3 

20 
20 

1 
2 

JSKV LUW 

NRV LOW 00:18 00:22 

8/6/98 GB 0.113 3 20 1 NRV LOW 
KTRV T nW 

00:17 
0020 

00:20 
00:24 
  

8/6/98 
8/6/98 

GB 
GB 

0.113 
0.117 

3 
3 

20 
20 

z 
1 NRV LOW 00:17 00:19 

8/6/98 GB 0.117 3 20 2 NRV LOW 00:18 00:19 

8/6/98 GB 0.108 90 20 1 NRV LOW 00:16 00:20 

8/6/98 GB 0.108 90 20 2 NRV LOW 00:18 00:19 

8/6/98 GB 0.109 90 20 1 NRV LOW 00:20 00:20 

8/6/98 GB 0.109 90 20 2 NRV LOW 00:18 00:19 

8/6/98 GB 0.114 90 20 1 NRV LOW 00:15 00:19 - 

8/6/98 
R/7/QR 

GB 
HD 

0.114 
1 933 

90 
3 

20 
20 

2 
1 

NRV LOW 
BLS LOW 

00:17 
00:06 

00:19 
00:30 
  

8/7/98 
8/7/98 

HD 
HD 

1.933 
2.12 

3 
3 

20 
20 

2 
1 

BLS LOW 
BLS LOW 

00:03 
00:04 

00:29 
00:29 

8/7/98 HD 2.12 3 20 2 
1 

BLS LOW 
RT S T OW 

00:03 
0006 

00:26 
00:29 
  

8/7/98 
8/7/98 

HD 
HD 

2.047 
2.047 

3 
3 

zu 
20 2 BLS LOW 00:09 00:27 

8/7/98 HD 2.197 88 20 1 BLS LOW 00:07 00:29   

8/7/98 HD 2.197 88 20 2 BLS LOW 00:07 00:30 

8/7/98 
8/7/98 

HD 
HD 

2.154 
2.154 

88 
88 

20 
20 

1 
2 

BLS LOW 
BLS LOW 
mc» OW 

00:03 
00:08 
0004 

00:29 
00:29 
00:29 
  

8/7/98 
8/7/98 
8/7/98 
8/7/98 
8/7/98 

HD 
HD 
HD 
HD 
HD 

2.258 
2.258 

36 
36 
34 

88 
88 
3 
3 
3 

20 
20 
20 
20 
20 

1 

2 
1 
2 
1 

BLS LOW 
BLS LOW 
BLS LOW 
BLS LOW 

00:04 
00:05 
00:07 
00:06 

00:26 
01:10 
01:03 
01:07 

3 

8/7/98 
8/7/98 
8/7/98 

HD 
HD 
HD 

34 
52.917 
52.917 

3 
3 
3 

20 
20 
20 

2 
1 
2 

BLS LOW 
BLS LOW 
BLS LOW 

00:02 
00:06 
00:03 

00:57 
01:30 
00:59 

3 

8/8/98 VX ? 3 20 
Of» 

1 
9 

NRV LOW 
NRV LOW 

01:27 
01:48 

00:11 
00:26 

4,5 
4,5 

8/8/98 
8/8/98 

VX 
VX 

? 
? 

3 

3 
ZU 

20 1 NO ALARM 
>JRV T OW 00-25 

00:00 
00:21 

4,5 

8/8/98 
8/8/98 

VX 
VX 

0.058 
0.058 

3 
3 

z(J 
20 

z 
1 NRV LOW 00:55 00:26 

8/8/98 VX 0.15 3 20 1 NRV LOW 00:10 00:25 

8/8/98 
8/8/98 

VX 
VX 

0.15 
0.29 

3 
90 

20 
20 

2 
1 

NRV LOW 
NO ALARM 

00:13 00:23 
00:00 4,5 

8/8/98 
8/8/98 

VX 
VX 

0.11 
0.1 

90 
90 

20 
20 

2 
1 

NRV LOW 
NRV LOW 

01:16 
00:38 

00:20 
00:18 
  

8/8/98 VX 0.1 90 20 1 NRV LOW 00:09 00:25 

8/8/98 VX 0.31 90 20 2 NRV LOW 00:12 00:23 

8/8/98 VX 0.31 90 20 1 NRV LOW 00:02 00:30 

8/8/98 VX 0.31 90 20 1 NRV LOW         00:15 00:24 
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Date 

8/10/98 
8/10/98 
8/11/98 
8/11/98 
8/11/98 
8/11/98 
8/11/98 
8/11/98 
8/11/98 
8/11/98 
8/12/98 
8/12/98 
8/12/98 
8/12/98 
8/12/98 
8/12/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/13/98 
8/14/98 
8/14/98 
8/14/98 
8/14/98 
8/14/98 
8/14/98 
8/17/98 
8/17/98 
8/17/98 

TABLE 5. Summary of Agent Vapor Testing, ERDEC, August 1998 

Agent 

8/17/98 
8/17/98 
8/17/98 

HD 
HD 
GB 
GB 
GB 
GB 
GB 
GB 
GB 
GB 
GD 
GD 
GD 
GD 
GD 
GD 
GB 
GB 
GB 
GB 
GB 
GB 
GB 
GB 
GD 
GD 
GD 
GD 
GD 
GD 
GD 
GD 
VX 
VX 
VX 
VX 
VX 
VX 
HD 
HD 
HD 
HD 
HD 
HD 

Conc. 
(ug/L) 
2.06 
2.06 
0.112 
0.112 
0.112 
0.112 
0.104 
0.104 
0.104 
0.104 
0.114 
0.114 
0.114 
0.114 
0.114 
0.114 
0.121 
0.121 
0.121 
0.121 
0.125 
0.125 
0.125 
0.125 
0.126 
0.126 
0.126 
0.126 
0.118 
0.118 
0.118 
0.118 
0.055 
0.055 
0.055 
0.055 
0.055 
0.055 
2.63 
1.93 
1.93 
1.93 
1.93 
1.93 

RH 

25 
25 

_0_ 
0 

_0_ 
0 

_0_ 
0 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
26 
26 
26 
26 
26 
26 

_0_ 
0 

Temp. 
(°C) 
52 
52 
-30 
-30 
-30 
-30 
-30 
-30 
-30 
-30 
-30 
-30 
-30 
-30 
-30 
-30 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

_0_ 
0 

Det# 

_1_ 
2 

_2_ 
_1_ 
_2_ 

1 

J_ 
2 

2 

Response 

NO ALARM 
NO ALARM 
NO ALARM 
NRVLOW 

NO ALARM 
NRV LOW 
NRVLOW 
NRV LOW 
NRV LOW 
NRV LOW 

NRV MED 
NRV MED 
NRV MED 
NRV MED 
NRV MED 
NRV MED 
NRV LOW 
NRV LOW 
NRVLOW 
NRV LOW 
NRV LOW 
NRV LOW 
NRVLOW 
NRV LOW 
NRV LOW 
NRV LOW 
NRV LOW 
NRV LOW 

NO ALARM 
NRV LOW 
NRVLOW 
NRV LOW 
NRV LOW 
NRV LOW 
NRVLOW 
NRVLOW 
NRV LOW 
NRV LOW 
BLS MED 
BLS LOW 
BLS MED 
BLS LOW 
BLS LOW 
BLS LOW 

Alarm 
Time 

(mm:ss) 

00:08 

00:05 
00:12 
00:06 
00:24 
00:20 
00:16 
00:07 
00:12 
00:07 
00:14 
00:07 
00:20 

Clear 
Time 

(mm:ss) 

00:21 
00:19 
00:20 
00:20 
00:20 
00:16 
00:19 
01:20 
00:08 
00:07 
00:09 

00:08 
00:14 
00:08 
00:28 
00:08 
00:15 
00:06 
00:30 
00:19 
00:07 
00:07 
00:06 
00:05 
00:05 
00:04 

00:22 

00:24 
00:23 
00:22 
00:20 
00:11 
00:25 
00:25 
00:33 
00:24 
00:25 
00:24 
00:20 
00:21 
00:20 
00:23 
00:20 
00:20 
00:20 
00:20 
00:20 
00:20 
00:20 
00:21 

00:20 
00:23 
00:21 
00:23 
00:23 
00:26 
00:26 
00:31 
00:26 
00:50 
00:46 
00:47 
00:33 
00:47 
00:44 

Notes 

7,8 
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TABLE 5. Summary of Agent Vapor Testing, ERDEC, August 1998 

Date Agent Cone. 
(ug/L) 

RH Temp. 
(°C) 

Det# Response 
Alarm 
Time 

(mm:ss) 

Clear 
Time 

(mm:ss) 
Notes 

8/18/98 VX 0.09 0 0 1 NRV LOW 01:27 00:22 

8/18/98 vx 0.09 0 0 2 NRV LOW 00:37 00:23 

8/18/98 VX 0.09 0 0 1 NRV LOW 01:38 00:23 9 

8/18/98 vx 0.07 0 0 2 NRV LOW 00:48 00:22 

8/18/98 vx 0.07 0 0 1 NRV LOW 00:49 00:23 

8/18/98 vx 0.07 0 0 2 NRV LOW 00:14 00:28  1 

Notes 
1. 

2. 
3. 
4. 
5. 
6. 

7. 

8. 
9. 

GD peaks are present, but just outside the alarm window established by the 
detection algorithm. 
Cleardown time was not recorded. 
Detector realarmed following cleardown. 
VX concentration uncertain. 
Residual HD peaks observed from previous tests. 
Multiple peaks in the vicinity of the negative reactant ion shown that there is 
negative-mode contaminant at +52 °C which reduces the sensitivity to HD. 
Detector also did not respond to the H confidence sample. 
GB peaks are present, but just outside the alarm window established by the 
detection algorithm. 
Detector alarmed after the agent vapor was removed. 
Detector recalibrated approximately 1 minute into the challenge, and then 
alarmed immediately afterward. 

5.    GOVERNMENT TESTING: INTERFERENCES 

Two prototype M43-APD detectors were subjected to outdoor interference testing 
at the ERDEC M-Field test site from 31 Aug to 3 Sep 1998. ETG personnel were present 
to support testing, perform maintenance and capture detector digital data.  Each detector 
was subjected to three trials of each interference challenge. Time was allowed between 
each trial for each detector to clear before the next trial. Between each different 
interference, confidence checks were performed to verify detector operation. On every 
occasion, both detectors alarmed properly to the confidence sample. 

On the first day of testing, the detector operating software had to modified to 
make the prototype detectors compatible with the new battery box that ERDEC had 
developed as a replacement for the BA3517/U. The M43-APD has a built-in test feature 
which checks the remote terminals for a short in the field wire which connects to the M42 
remote alarm. The Government's prototype battery box has a feature which sends voltage 
across the remote terminals when the battery voltage is low. This feature fools ETG's 
built-in test into thinking that there is a short across remote terminals. 
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The Government's prototype battery box has a diode-protected circuit which can 
be used by the M43-APD built-in test. It is a simple hardware fix which requires only 
that the positive and negative polarity of the M43-APD test signal be reversed to match 
the polarity of the Government's circuit. 

Table 6 summarizes the interference test results. Most test trials resulted in no 
false alarms. The exceptions are described below. 

JP8 fuel vapor caused false alarms in 3 of 6 trials. JP8 produced two peaks, both 
of which occurred in VX windows and displayed a false alarm. The peak second 
difference amplitudes (SECD) were not large, but were higher than the VX alarm 
threshold. The VX peak SECD criteria is quite low to accommodate the required low 
concentration (0.04 mg/m3) of purified VX. M56 turbine exhaust caused false alarms in 
4 of 6 trials. All of these alarms occurred immediately after the turbine was shut off at 
the end of each trial. Also, M56 exhaust did not produce any peaks until shut down.   It 
was learned that the M56 turbine purges residual JP8 fuel at shut down. Examination of 
IMS feature data revealed that the peaks produced by the assumed M56 exhaust were in 
the same positions as for JP8 fuel vapor and caused VX alarms. Thus, the M56 turbine1 

exhaust did not cause false alarms, but the residual JP8 did. 

DS2 caused a false alarm in 1 of 6 trials. Two peaks were observed in the positive 
mode. One had a large amplitude, but was not in any agent window. The second had a 
small amplitude and was in a GB window. The peak SECD was below the GB alarm 
criteria in most cases, but occasionally grew to a value slightly above the alarm threshold 
and caused an alarm. 

Yellow smoke false alarmed in 6 of 6 trials HD, L, VX and GB; violet smoke 
alarmed 3 of 6 times as L; and green smoke alarmed 6 of 6 times as GB. All colored 
smokes created interference peaks in both the negative and positive detection polarities. 
Yellow smoke had large peaks in the HD and Lewisite windows as well as large peaks in 
the GB and VX windows. Violet smoke produced a large peak in the Lewisite window. 
Green smoke produced a large peak in a GB window. Green smoke had significant effect 
on the IMS spectrum, causing broad unresolved peaks and sometimes eliminating the 
positive reactant ion (Rx+) completely. 
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TABLE 6. Battlefield interference testing ofM43-APD, 31 Aug to 3 Sep 1998 

INTERFERENCE DISTANCE   1 

(FEET) 

FALSE ALARMS / 
TRIALS 

TIME OF 
EXPOSURE 

(MIN.)        [ 

Notes 

GAS EXHAUST 10 0/6 2            1 

DIESEL EXHAUST 10         1 0/6 2            | 

GAS VAPOR 5           | 0/6 2 

BURNING GAS 15 0/6 3 

DIESEL VAPOR 5 0/6 2 

BURNING DIESEL 15 0/6 2 
■ 

KEROSENE VAPOR 5 0/6 2 

BURNING KEROSENE 15 0/6 2 

JP8 FUEL VAPOR 5 3/6 2 VX 

JP8 BURNING 15 0/6 2 

BURNING CARDBOARD 15 0/6 2 ... 

BURNING WOOD 35 0/6 2 

DOUSED FIRE 22 0/6 2 

BURNING TIRE 22 0/6 2 

WHITE PHOSPHOROUS 50 0/6 2 

YELLOW SMOKE 50 6/6 2 HD,L, 
VX,GB 

VIOLET SMOKE 50 3/6 2 L 

RED SMOKE 50 0/6 2   

GREEN SMOKE 50 6/6 2 GB 

HTH 5 0/6 2 

BLEACH 10 0/6 2 

SUPER TROPICAL BLEACH 10 0/6 2 

DS2 10 1/6 2 GB 

AFFF 10 0/6 2 

BREAKFREE (CLP) 3 0/6 2 

RBC 3 0/6 2 

LSA OIL 3 0/6 2 - 

INSECT REPELLENT 
AEROSOL 

3 0/6 2 
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TABLE 6. Battlefield interference testing ofM4S-APD, 31 Aug to 3 Sep 1998 

INTERFERENCE DISTANCE 

(FEET) 

FALSE ALARMS/ 
TRIALS 

TIME OF 
EXPOSURE 

(MIN.) 

Notes 

INSECT REPELLENT LOTION 3 0/6 2 

INSECTICIDE 3 0/6 2 

M56 TURBINE EXHAUST 25 4/6 2 VX, note 1 

M56 FOG OIL SMOKE 50 0/6 2 

M76 GRENADE 20 0/6 5 (SECONDS) 

TOTALS ■ 

ALARMS/TRIALS 23/198 11.6% 

MATERIALS CAUSING ALARMS 6/33 18.2% 
' 

Notes: 
1) Post alarm. False alarm occurred when turbine shut off and JP8 fuel is 
automatically purged from system. Since this is a false alarm to JP8 vapor, the 
materials causing alarm becomes 5/33 or 15.2%. 

6.    TEST INCIDENT REPORTS 

During the testing, five test incident reports (TIR) were generated. Detailed 
discussions are given in the following pages. A summary is provided in Table 7, below. 

TABLE 7. Summary of Test Incident Reports. 

TIR No.       Description 

1 Signal shows excessive peak-to-peak noise during low-temperature 
operation. 

2 Detector did not start up within 30 minutes following hot storage. 

3 Detectors do not alarm to GD vapor. 

4 Detectors will not alarm to H confidence sample or HD vapor following 
hot storage. 

5 Detectors display Remote Alarm Error when connected to prototype 
battery boxes. 
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Test Incident Report #1 

Program: DAAM01-97-C-0033 M43A1 Upgrade and Feasibility Analysis 

Reported by: Glenn Weaver 

Equipment: 2428980 M43-APD Chemical Agent Detector 

S/N: 980206-4 

Date: March 25,1998 

Test Location: ETG Environmental Chamber No. EVC-001 

Nature of Operation: Startup at -40°C, following 17 hours of storage at -40°C 

Problem: Signal shows excessive peak-to-peak noise during low-temperature operation. 

Discussion: Following low-temperature storage, the detector was started up at -40 °C. 
The detector successfully started and alarmed to the confidence sample, but the 
oscilloscope showed a broadband noise which appeared to exceed the acceptance test 
criteria. The signature plots confirmed this. 

Repair Action: Removed the nickel plating from the inside surface of the casetop in the 
immediate vicinity of the hole in the casetop where the inlet assembly passes through. 

Cause of Problem:   The cause of noise was isolated to a ground loop created by contact 
between the IMS sensor module and the nickel plating of the M43A1 casetop. The 
contact was occurring at the point where the aluminum inlet housing goes through the 

case top. 

Corrective Action: The short-term solution was to scrape away the nickel plating from 
around the hole in the casetop where the inlet passes through. Long-term design solutions 
are to isolate the sensor using an electrically-insulating gasket, or to improve the tolerance 
stackup so that there is no contact with the nickel plating. 
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Detector 980206-4, low-temperature storage/operation; signatures taken during operation 
at -40 °C show excessive broad-band noise. 
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Detector 980206-4, low-temperature storage/operation; signatures taken during operation 
at -40 °C following repair. Cause of the noise was isolated to a ground loop due to 
contact between the IMS sensor and the nickel plating in the casetop 
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Test Incident Report #2 

Program: DAAM01-97-C-0033 M43A1 Upgrade and Feasibility Analysis 

Reported by: JeffSiebert 

Equipment: 2428980 M43-APD Chemical Agent Detector 

S/N: 980206-5 

Date: March 31,1998 

Test Location: ETG Environmental Chamber Pool No. 0277 

Nature of Operation: Startup at +52°C, following 16 hours of storage at +52°C 

Problem: Detector did not start up within 30 minutes following hot storage. 

Discussion: Following non-operational storage at +52 °C, the detector was upcapped and 
power turned on. After 5 minutes in STANDBY, the detector had not normalized and 
displayed CAL ERR (failure to calibrate). After 30 minutes the detector still had not 
calibrated and the test was stopped. 

Repair Action: Washed and baked all components, added activated charcoal to vents 
within the sieve pack assembly, replaced the sieve pack assembly due to suspected leak, 
redesigned the inlet assembly and inlet cap, and lowered the alarm threshold required for 

H alarm. 

Cause of Problem:   The cause of the failed startup was a contaminant in the positive 
mode which prevented the positive reference ion peak (NH3) from forming. When a 
reference ion peak is not present, the detector will not calibrate. In addition, there was a 
contaminant in the negative mode signature which interferes with formation of both the 
negative reference peak and subsequently the ability of the H-simulant from forming a 
well-defined ion peak. As a result, the detector will not alarm to the H confidence sample 
because the second difference amplitude of the H-simulant peak is below the alarm 
threshold  The source of the contamination appears to be a material within the M43A1 
case assembly which is outgassing at high temperatures. The contaminant probably 
enters the sensor module through the sieve pack assembly, which uses the vent to 
equalize pressure between the interior volume of the cell and the case interior. 

Corrective Action: The precise source of the contamination has not yet been isolated, 
and it is unlikely that a single component will be found which is the sole contributor. 
Regardless of whether the source of contamination is found, there is one design approach 
to minimize its impact. The current sieve pack vents to the inside of the case, therefore 
the sieve breather effect is pulling case air into the sensor. The pneumatics can be 
modified to vent to the outside of the case, probably through the inlet assembly. 
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Detector 980206-5, high-temperature storage/operation; signatures taken during backflush 
at +52 °C approximately 30 minutes after initial power. Detector was unable to calibrate 
following'storage at +52 °C for 20 hours; the cause is a contaminant in the positive mode 
which is preventing the NH3 ion peak from forming. 
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Detector 980206-4, high-temperature storage/operation; signature of an H confidence 
sample taken during operation at + 52 °C, 15 minutes after initial power on following 90 
hours of storage at +52 °C. Detector does not alarm to the H confidence sample because 
the second difference amplitude of the H-simulant ion peak is SECD=266, which is 
below the alarm threshold of SECD=500. 
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Signatures of an air sample drawn from the interior of detector 980206-5 after the 
detector had been stored at +52 °C for 16 hours. Sample was acquired by attaching a 1-rt 
Viton tube to the inlet of detector 980206-1, just cracking open detector case and 
inserting the Viton tube inside the case. Long startup times are being caused by 
contaminants which build up inside the M43A1 cases at high temperatures and are 
working their way inside the IMS closed loop system. 
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Test Tncident Report #3 

Program: DAAM01-97-C-0033 M43A1 Upgrade and Feasibility Analysis 

Reported by: George Lozos 

Equipment: 2428980 M43-APD Chemical Agent Detector 

S/N(s): 980206-4 and 980206-5 

Date: Aug 3,1998 

Test Location: ERDEC Surety Lab Building E3510 

Nature of Operation: Agent vapor testing at room temperature 

Problem:. Detectors do not alarm to GD vapor 

Discussion:    On the first day of agent vapor testing, the detectors did not alarm to GD at 
ambient lab temperature (+20 °C). 

Repair Action: No repairs were made. 

Cause of Problem:   GD agent vapor produced strong peaks in the IMS signature 
mdicating good sensitivity. However, the position of the peak was not within the alarm 
criteria for GD as defined by the agent detection algorithm. The positions for a  IMS 
peaks (reactant ion reference and agent) were at longer drift times than normal (to»the 
right). This caused the peak location ratios (PLRs) to be smaller than normal (to the left). 

Corrective Action: These no-alarm conditions could be improved by modifying the GD 
peak position criteria, but the improved agent detection may come at the expense^of 
increased false alarms. Evaluation of interference materials with peaks m this region 
showed a Potential for false alarms. One possibility is that replacing the sieve pack with 
newly charged one would restore the peak drift times and ratios to their normal values. 
Any hardware evaluation would require additional effort to isolate the cause of this 

observation. 
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Test Incident Report #4 

Program: DAAM01-97-C-0033 M43A1 Upgrade and Feasibility Analysis 

Reported by: Glenn Weaver 

Equipment: 2428980 M43-APD Chemical Agent Detector 

S/N(s): 980206-4 and 980206-5 

Date: Aug 10,1998 

Test Location: ERDEC Surety Lab Building E3510 

Nature of Operation: Hot-temperature startup following storage at +52 °C 

Problem:. Detectors will not alarm to H confidence sample or HD vapor following hot 
storage. 

Discussion: Detectors had been shutdown at ambient room temperature for 40 hours 
following VX vapor testing, also at ambient room temperature. At 7:30 am the test crew 
ramped the environmental chamber to +52 °C with detectors in shutdown state. 
Detectors were powered on after 2 hours of storage. Detectors were able to calibrate and 
successfully alarm to the G confidence sample, but did not alarm to the H-confidence 
sample or the HD vapor at 2.0 ug/L. 

Repair Action: None. When detectors were removed from the chamber, the signatures 
immediately cleaned up and the detectors alarmed to the H confidence sample. 

Cause of Problem: This problem was first observed during design verification testing at 
ETG (see TIR #2), but the symptoms were not as pronounced during DVT as they were 
during agent testing. At ETG, the detectors were stored for 96 hours at +52 °C and were 
able to alarm to confidence sample. There is a contaminant in the negative mode 
signature which interferes with formation of both the negative reference peak and 
subsequently the ability of the H-simulant and HD vapor from forming a well-defined ion 
peak  As ja result, the detector will not alarm to either sample because the second 
difference amplitude of the H-simulant peak is below the alarm threshold. The source of 
the contamination appears to be a material within the M43 Al case assembly which is 
outgassing at high temperatures. The contaminant probably enters the sensor module 
through the sieve pack assembly, which uses a vent to equalize pressure between the 
interior volume of the cell and the case interior. 

Corrective Action: The precise source of the contamination has not yet been isolated, 
and it is unlikely that a single component will be found which is the sole contributor. 
Regardless of whether the source of contamination is found, there is one design approach 
to minimize its impact. The current sieve pack vents to the inside of the case, therefore 
the sieve breather effect is pulling case air into the sensor. The pneumatics can be 
modified to vent to the outside of the case, probably through the inlet assembly 

26 



Test Incident Report #5 

Program: DAAM01-97-C-0033 M43A1 Upgrade and Feasibility Analysis 

Reported by: Glenn Weaver 

Equipment: 2428980 M43-APD Chemical Agent Detector 

S/N(s): 980206-4 and 980206-5 

Date: Aug3,1998 

Test Location: ERDECM-Field 

Nature of Operation: Operation with Government prototype battery boxes 

Problem:. Detectors display Remote Alarm Error when connected to prototype battery 

boxes. 

Discussion: ERDEC has developed a new battery box as a replacement for the 
BA3517/U  When the detectors were connected to the new batteries, the built-in test 
detected a short across the remote terminals and subsequently displayed the error 
message. When connected to the original BA3517/U, the detectors do not display this 

error. 

Repair Action: Downloaded new software version M502d, which disables the built-in 
test for a short across the remote terminals. 

Cause of Problem: The Government's new battery has a feature which sends voltage 
across the remote terminals when the battery voltage is low. This feature fools ETG's 
built-in test into thinking that there is a short across the remote terminals. 

Corrective Action: The Government's new battery box has a diode-protected circuit 
which can be used by the M43-APD built-in test. It is a simple hardware fix which 
requires only that the positive and negative polarity of the M43-APD test signal be 
reversed to match the polarity of the Government's circuit. 
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7.   CONCLUSIONS 

Over a six-month period of testing the prototype M43-APD Chemical Agent 
Detector, the results have been very favorable. The main objective in this feasibility 
study was to demonstrate that ETG's IMS-based sensor module and agent-detection 
algorithm can be successfully integrated into the M43A1 detector. This objective has 
been met  The ICAM cell, APD electronics, power supplies, display, sieve pack 
manifold, and communication ports were each successfully repackaged to fit within the 
M43 Al case assembly. The design is essentially complete and is ready for transition to 
production; M43A1 detectors can be refurbished economically and in large quantities. 
The M43-APD operator interface has been simplified to require only two steps; plug in 

the power and perform a confidence test. 

There were no hardware (pumps, cell, electronics) failures reported for any 
components during either the design verification testing or the Government evaluation 
testing On each day during the Government's testing, the M43-APD detectors were 
ready to go, which is a reflection of the maturity of ETG's APD sensor technology. From 
this aspect the M43-APD design should be considered a low risk. 

Testing also showed that our agent-detection algorithm, which has been tested on 
numerous occasions by the Government, is directly transferable from the ICAM-APD to 
the M43-APD. Again this is a reflection of the maturity of the proposed upgrade. 

Despite the overall success of the detectors during this test program, there were 
two problems encountered during agent-vapor testing which require some discussion. 
First the detectors did not alarm to GD vapor at ambient lab temperature (+20  C). 
ETG's analysis of this problem showed that the GD agent vapor was producing strong 
peaks in the IMS signature, indicating good sensitivity. The position of the peaks, 
however was outside of the alarm windows that are defined by the agent detection 
algorithm. These no-alarm conditions can be improved with modification to the detection 
algorithm, but the improved agent detection may come at the expense of increased false 

alarms. 

From our past experience, we know that insect repellents produce IMS peaks in 
the vicinity of the GD peaks, and that expanding the alarm windows for GD may produce 
false alarms to insect repellents. With this in mind, ETG used laptop computers during 
M-Field testing to collect IMS signatures of the various materials, including insect 
repellents, in order to make a quantitative evaluation of the impact of widening the GD 
alarm windows. The data showed that the insect repellents produce peaks close to the 
GD windows, but none had amplitudes which would have produced an alarm, even it the 
GD windows are widened to the point where GD would have produced alarms in the 

agent vapor tests. 

Also during agent-vapor testing, the M43-APD detectors did not alarm to HD at 
an elevated temperature of+52 °C. The signature data taken during these tests shows that 
there is a contaminant in the negative-mode signature that is impeding the formation of a 
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strong reactant ion, with a corresponding reduction in the sensitivity to HD. ETG can not 
be sure, but we believe that this contaminant is a material which is outgassmg from the 
M43A1 case assemblies. The contaminant peaks disappeared almost immediately after 
the detectors were removed from the environmental chambers and returned to room 
temperature. It is important to note that the contaminant does not affect blister-agent 
detection at lower temperatures and that nerve-agent detection is not affected. 

During the first day of M-Field testing, the air temperature was 90 °F and the 
detectors were operated in the full sun. The internal temperature of the detector is 
continuously monitored by the operating software; the test data from M-Field measured 
the internal temperature at +48 °C, which is only 6 °C lower than the internal temperature 
measured during the HD testing. The M-Field test signatures do not show the negative- 
mode contaminant and they responded to the confidence samples 100% of the time. In 
other words, the contaminant is only affecting operation in the extreme high-temperature 
conditions. 

The contamination is an important failure which ETG has taken very seriously. 
The precise source of the contamination has not yet been isolated, and it is unlikely that a 
single component will be found which is the sole contributor. Regardless of whether the 
source of contamination is found, there is one design approach to minimize its impact. 
The current sieve pack vents to the inside of the case, therefore the sieve-breather effect 
pulls case air into the sensor. The pneumatics can be modified to vent to the outside of 
the case, probably through the inlet assembly. 
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APPENDIX A. ETG DESIGN VERIFICATION TEST DATA 
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Startup Test Checklist and Test Data Sheet 

Detector S/N       9XO±ö6 - V Date:      3-2V-?#  

Software Ver. *** - ' Time:  I*:°Q  

Location:    CA M   <— ££**/ R. O&M 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file.       HACXH-DAT 

C. Turn hom volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

y 
y 
y 

Display shows M43-APD _JZ_ 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time    Z.'. 1>1  

Display goes blank approx. 15 seconds after READY 

y 
y 
y 

^ 

Tested by: Date 3-^-^ 

Form M43-DVT-001 Rev 0 (March 24,1998) 



Confidence Test Data Sheet 

Detector S/N     9$C&Q& -V Date:     3 -Jl V - 9& 

Software Ver. i*^ - / Time: /$--QS 

Location:     Q9/»7     C-JL^AvXeaM 

H   a 

1. Connect communications cable and begin "Logall" 

A. Recorddatafilename      9 A OOJ • 2>AT 

(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

"H" Simulant Test / Q      / > 

C. Alarm response Pass            Fail 
Challenge Time I       sec                                   N/A 
Time to Alarm 4-       sec                                   N/A 
Horn Sounds                                                                *-""              
Display correctly identifies Blister (Note 1) •"   

Record response(s)        BUST   MSD 

Cleardown less than 5 minutes after alarm *s*   
Record cleardown time        ^c sea 

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

D. Alarm response Pass Fail 
Challenge Time        /       sec N/A 
Time to Alarm        £     sec N/A 
Horn Sounds >/   
Display correctly identifies Nerve (Note 2) ^   

Record response(s)        NtR\J   LcvJ 
&LST     LpvJ 

Cleardown less than 5 minutes after alarm <S   
Record cleardown time        37 sec 

Note 2 - Detector must alarm either NRV or NRV/BLS 

Tested by: _M       Date 2-2J^ 

Form M43-DVT-002 Rev 0 (March 24, 1998) 



H/G Simulant Test Data Sheet 

DetectorS/N     ??OZ0&- Y Date: 3 -^ v- 9f 

Software Ver. Sex -< Time: l^-rrp    18: > 5 

Location:    CtiAt (^l&tvRe*/^ * *,%** 

1. Connect communications cable and begin "Logall" 

A.Record datafilename 4-ftpg I .pftT 
(Attach copy of data with test records) L A Do 2    5 / £•       P-AiR. 

B. Use menu to turn on display (optional) jj    je   s 

2. "H" Simulant Test ^C~   ;^> 

C. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 
D. Alarm response Pass Faü 

Challenge Time         ^          sec                                   N/A 
Time to Alarm        -^S 5   sec N/A 
Horn Sounds /%■■#" S   
Display correctly identifies Blister (Note 1) */   

Record response(s)       töLSH"   Le^ 

Cleardown less than 5 minutes after alarm ^             
Record cleardown time 2Ü  

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

E. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 

F. Alarm response Pass            Fail 
Challenge Time        4          sec N/A 
Time to Alarm           4         sec N/A 
Horn Sounds  <+_          
Display correctly identifies Nerve (Note 2) ./           

Record response(s)        KleRx/  ^n>  

Cleardown less than 5 minutes after alarm i/   
Record cleardown time 3G  

Note 2 - Detector must alarm either NRV or NRV/BLS 

Tested by: /M•  Date  V^-7fr 

Form M43-DVT-003 Rev 0 (March 24,1998) 



Startup Test Checklist and Test Data Sheet 

DetectorS/N    9?Od-Q& - V                Date:        3 -If-? f 

SoftwareVer.       ■**. «-2./A -/ Time:      I^/o"'./«}  

Location: *>C-««/ J^Är^  ^    _ y,-C 

1. Initial Power On j 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file.    V 8 o o V . J)^ 7- 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time        h'.l'j 1 

Display goes blank approx. 15 seconds after READY 

Pass Fail 
J 

■J 

J 

/ 

y 
y 
V 

J 

Tested by: P- fcl Date 2-**"-* & 

Form M43-DVT-001 Rev 0 (March 24,1998) 



Confidence Test Data Sheet 

DetectorS/N      ?PO3LQ4, -Y             Date:      3 - XS - 9tf 

Software Ver.       S.cx A - / Time: ___  

Location:       £vc-oci Sr**.ruP <Q     - V<0 *C 

1. Connect communications cable and begin "Logall" 

A. Recorddatafilename      VBoay ,   J)ft T  
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Alarm response 
Challenge Time       i       sec N/A 
Time to Alarm        I       sec N/A 
Horn Sounds —^- 
Display correctly identifies Blister (Note 1) \/ 

Record response(s)   ßLS    h F&  

Pass Fail 

Cleardown less than 5 minutes after alarm 
Record cleardown time  

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

■/ 

D. Alarm response 
Challenge Time  sec N/A 
Time to Alarm     1 sec N/A 
Horn Sounds 
Display correctly identifies Nerve (Note 2) 

Record response(s)    NflV     HE'D 

*s 
l/ 

Cleardown less than 5 minutes after alarm 
Record cleardown time   O'.VS' 

1/ 

Pass Fail 

Note 2 ~ Detector must alarm either NRV or NRV/BLS 

,   j/l    gj&l^ Date ?^ff 

Form M43-DVT-002 Rev 0 (March 24,1998) 
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Confidence Test Data Sheet 

Detector S/N      9#4^£-V Date:       3-Jf- 1 tf 

Software Ver.       $. &XA - ' Time:       ' 7: ,2. ? 

Location: EVC - £>£>/ 

1. Connect communications cable and begin "LogalT 

A.       Record datafile name      V£ 66 7 . JA T 
(Attach copy of data with test records) 

B.       Use menu to turn on display (optional) . # 

TT Simulant Test 

C. Alarm response Pass            Fail 
Challenge Time      •* sec                                 N/A 
Time to Alarm       •*" sec                                 N/A 
Horn Sounds """""^   
Display correctly identifies Blister (Note 1) ■—   

Record response(s) 6^.5   Aej) 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time       /'3& " 

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

D. Alarm response Pass Fail 
Challenge Time      2.      sec N/A 
Time to Alarm       5"      sec N/A 
Horn Sounds _ 
Display correctly identifies Nerve (Note 2) _ 

Record response(s)       AWV    t-fW 
.£"& J*C - 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time 0:£&  

Note 2 - Detector must alarm either NRV or NRV/BLS 

Tested by:     WL^kJUJq^yf        Date 3 -3o -f g 

Form M43-DVT-002 Rev 0 (March 24,1998) 



Confidence Test Data Sheet 

DetectorS/N ^%07_0(o-A Date:   3-2(p-?8 

SoftwareVer.       &02.A-/ Time:  /£•/£  

Location: £\JC-O0J 

1. Connect communications cable and begin "Logall" 

A. Record datafile name        4-"ft O \ 3 . t>frT  
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Alarm response 
Challenge Time       £     sec N/A 
Time to Alarm       *       sec N/A 
Horn Sounds -*-— 
Display correctly identifies Blister (Note 1) v^ 

Record response(s)    /3£S     MCP 

Cleardown less than 5 minutes after alarm 
Record cleardown time    IMS'  

Note.l - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

D. Alarm response 
Challenge Time _J sec N/A 
Time to Alarm       \        sec N/A 
Horn Sounds 
Display correctly identifies Nerve (Note 2) 

Record response(s)    M ftV 4£*L_ 

v/ 

v/ 

v/ 

Pass Fail 

Pass Fail 

Cleardown less than 5 minutes after alarm 
Record cleardown time     1*30  

Note 2 -- Detector must alarm either NRV or NRV/BLS 

Tested by: ^   • Date 1- tf,-1f 

Form M43-DVT-002 Rev ° W** 24,1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N       Ivczot - V Date:   —,3-^7-? *" 

SoftwareVer.     S.cXA -I Time:  1:*?   At-. 

Location:     CAM    C.^CA^ K^M 

1. Initial Power On 

A. Uncap the air inlet and air exhaust Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file.     «£4*>*iS. J>AT 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time 2:3? .  

Display goes blank approx. 15 seconds after READY 

s 

Tested by: ,///    fr)^- Date 3-a?-«r 

FonnM43-DVT-001 Rev 0 (March 24,1998) 



Confidence Test Data Sheet 

Detector S/N      9***o6>-9 Date:      3-3-7-1 & 

SoftwareVer.    :3=r S.*ZA -f Time:  £lZ£  

Location:      ^A/V)    <^ *<*" K** Sere 

l. Connect communications cable and begin "Logall" 

A. Record datafile name     -^^rf^T   9** ' ^. J>A ~ 
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Alarm response 
Challenge Time  __/ sec N/A 
Time to Alarm        3"     sec N/A 

Horn Sounds 
Display correctly identifies Blister (Note l) 

Record response(s)     PR* Leui  

Pass Fail 

^ 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time      2- # *ec- 

Note l ~ Detector must alarm either BLS or BLS/NRV 

'G" Simulant Test 

vS 

D. Alarm response 
Challenge Time  __/ sec N/A 
Time to Alarm __*L_sec N/A 

Horn Sounds 
Display correctly identifies Nerve (Note 2) 

Recordresponse(s)      A/RV   H>  

Pass            Fail 
A 
'A 
*/   
^ 

Cleardown less than 5 minutes after alarm 
Record cleardown time       "2- \  < £ *■ 

s~ 

Note 2 - Detector must alarm either NRV or NRV/BLS 

■    M.   <&&. - Date _±1±* Tested by:    / (Xu_ ^U   ^4*.^ 

FormM43-DVT-002 «« 0 (March 24,1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N      9**2*6-y Date:       3-3'-9f  

Software Ver.    S .*2A- / Time:  /^-'/~r  

Location:   £^)A\   C^^A^J KOC^ 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file.    IF oil .2>AT 

C. Turn horn volume to foil (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time cr-- *Y -  

Display goes blank approx. 15 seconds after READY 

Pass Fail 

L^ 

y 

Tested by:        Jt/hL. y  Date iho&L 

Fonn M43-DVT-001 ^ ° W™h 24' ,998> 



Confidence Test Data Sheet 

Detector S/N     9*^.3 fi £* - y Dale:       3 - 3*> -* f 

Software Ver.      *'. *^A -/ Time:  tf\ ^0  

Location:     t2AAl   C^^^ <^fr»^ 

1. Connect communications cable and begin "Logall" 

A. B«™ri.Hatafile name        ^A^/7. J>/f 7"  
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

Alarm response Pass Fail 

\y 

Challenge Time      /       sec N/A 
Time to Alarm       -3       sec N/A 
Horn Sounds 
Display correctly identifies Blister (Note 1) 

Record response(s)     A/A V    l>~ O^ 
ALS   H£A 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time    /V " 

Note 1 - Detector must alarm either BLS or BLS/NRV 

'G" Simulant Test 

D. Alarm response Pass Fail 

Challenge Time       /       sec N/A 
Time to Alarm       3*       sec N/A 
Horn Sounds i^ 
Display correctly identifies Nerve (Note 2) 

Record response(s)  ///l/     M&J) 
SIS L2J6J 

iS^ 

iX" 

Tested by: 

Cleardown less than 5 minutes after alarm 
Record cleardown time     3 O " 

Note 2 - Detector must alarm either NRV or NRV/BLS 

M^JU.A^, Date , ifa/lX 

Form M43-DVT-002 Rev 0 (March 24, 1998) 



H/G Simulant Test Data Sheet 

Detector S/N        9 g £>££>&> -V Date: 3 - 3*~ 1 ?  

Software Ver.       $ .&XA - t Time:        -g*—s    ' S: 3&  

Location:     £ AM     C.L<?AA> K&I>/~* 

1. Connect communications cable and begin "Logall" 3143. 

A.Recorddatafilename       Hföi&. 3>AT  
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 

D. Alarm response Pass Fail 
Challenge Time          **        sec                                  N/A 
Time to Alarm            V        sec N/A 
Horn Sounds  u^""   
Display correctly identifies Blister (Note 1)  ^-*"   

Record response(s)     6 *• -S   /t*-£~ P 

Cleardown less than 5 minutes after alarm  u   
Record cleardown time //   J€c . 

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

E. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 

F. Alarm response Pass Fail 
Challenge Time         S~        sec                                    N/A 
Time to Alarm JT        sec N/A 
Horn Sounds 
Display correctly identifies Nerve (Note 2) 

Record response(s)    fi/& *    L.P^ 

Cleardown less than 5 minutes after alarm 
Record cleardown time        Ö .' V<  

Note 2 » Detector must alarm either NRV or NRV/BLS 

Tested by: _ 

Form M43-DVT-003 Rev 0 (March 24,1998) 

*£LL^ Date 3 ~3C-<? f 



Startup Test Checklist and Test Data Sheet 

Detector S/N     9?oA**> -y Date:       Z /st/ft 

SoftwareVer.   -£>2/j - / Time:       E'3 ? 

Location:     *Vg  - &*>/ -Voü<- 

1. Initial Power On 

A. Uncap the air inlet and air exhaust Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file,     y' <£ c 2.J. 2>fr j- 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice v^ 

Display shows SELFTEST i/^ 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup N/ 

Record Time II ISO  

Display goes blank approx. 15 seconds after READY / 

Tested by:       / WU. 'i^y  Date j/7//?f 

Form M43-DVT-001 Rev 0 (March 24,1998) 



Confidence Test Data Sheet 

Detector S/N    "feolofc    ~T~ 

Software Ver.      5<>V(\-4 

Location:     £VC-Q<> I 

Date: 

Time: 

2/*l/tf 

r.y? 
—yo't 

1. Connect communications cable and begin "Logall" 

A.       Recorddatafilename      ^/-CrOT^ .\>K\ 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Alarm response 
Challenge Time 
Time to Alarm _ 
Horn Sounds 

.sec 
sec 

Pass 
N/A 
N/A 
y 

Display correctly identifies Blister (Note 1) 
Recordresponse(s)   AZ.S   M EV  

y/ 

Cleardown less than 5 minutes after alarm 
Record cleardown time      Z.'SV 

y 

Note 1 - Detector must alarm either BLS or BLS/NRV 

j. 'G" Simulant Test 

D. Alarm response 
Challenge Time  i 
Time to Alarm &_ 
Horn Sounds 
Display correctly identifies Nerve (Note 2) 

Record response(s)   NftV r^rfl  

.sec 
sec 

Pass 
N/A 
N/A 
y 
y 

Cleardown less than 5 minutes after alarm 
Record cleardown time      o?Hn 

Note 2 - Detector must alarm either NRV or NRV/BLS 

y 

Tested by: 

Fail 

Fail 

Date 

Form M43-DVT-002 Rev 0 (March 24, 1998) 



Confidence Test Data Sheet 

DetectorS/N     9jfe,l4£-gy Date: 3 -3'-4t  

Software Ver.      i~. &3L A - / Time: /(»Ho  

Location:      £vc~ öt>t  

1. Connect communications cable and begin "Logail" 

A. Record datafile name      ¥//62Y.3)A7~ 
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Alarm response Pass Fail 
Challenge Time      /        sec                                  N/A 
Time to Alarm       -5"       sec N/A 
Horn Sounds *^..          
Display correctly identifies Blister (Note 1) 

Recordresponse(s)      Bcs   /uef) 

Cleardown less than 5 minutes after alarm \^          
Record cleardown time Q' 2S  

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

D. Alarm response Pass Fail 
Challenge Time        /     sec N/A 
Time to Alarm V     sec N/A 
Horn Sounds —1^_         
Display correctly identifies Nerve (Note 2) *^   

Recordresponse(s)     A/Rv   /*t=S> 

V^ Cleardown less than 5 minutes after alarm 
R emrd cleardown time      0130- 

Note 2 - Detector must alarm either NRV or NRV/BLS 

Tested by:    ^LcJjU.^7  Date _^LLZ±*- 

Form M43-DVT-002 Rev 0 (March 24, 1998) 



Confidence Test Data Sheet 

DetectorS/N    9JM'£ - V Date:        V-S-ltf 

SoftwareVer.       -5". &ZA - / Time: 8 ■'3S~  

Location:     £VC-O0 j 

1. Connect communications cable and begin "Logall" 

A. Recorddatafilename        VK Oä~7 . J)AT 

(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

u^ 

2. "H" Simulant Test 

C. Alarm response 
Challenge Time       ;      sec N/A 
Time to Alarm        H      sec N/A 
Horn Sounds  k^_ 
Display correctly identifies Blister (Note 1) _ 

Record response(s)      A/ß-V    i~Pu> 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time     O ' 3 (o 

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

Pass Fail 

y/ 

D. Alarm response Pass Fail 

Challenge Time /     sec N/A 
Time to Alarm 3     sec N/A 
Horn Sounds _±^ 
Display correctly identifies Nerve (Note 2)  s^I 

Recordresponse(s)      A/g/   J-owJ 

^ Cleardown less than 5 minutes after alarm 
Record cleardown time      O ,' 2-3 

Note 2 - Detector must alarm either NRV or NRV/BLS 

Tes*d by: jifcl^^  Date JL±*2 

Form M43-DVT-002 Rev ° (March 24> 1998> 



Confidence Test Data Sheet 

DetectorS/N     Jtoiet- y Date:        V-'- 9 ?  

Software Ver.       $.61A - / Time: 'S": o o  

Location:   CAM &&* XU^ /^«.«..u,,,*   I™-T£MP 

1. Connect communications cable and begin "Logall" /^sr/^^..   " 

A. Record datafilename      VM^J 9. .3/? 7" 
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Alarm response 
Challenge Time        /     sec 
Time to Alarm        7       sec 
Horn Sounds 
Display correctly identifies Blister (Note 1) 

Record response(s)       fi/,5    Leu 

*/-f J       - '*"//*£> 

*-, ♦ /A. 
H 

<? 

Pass Fail 
N/A 
N/A 
^ 

v^ 

3. "' 

Cleardown less than 5 minutes after alarm t-^ 
Record cleardown time     <3/y<g 

Note 1 - Detector must alarm either BLS or BLS/NRV 

G" Simulant Test 

D. Alarm response 
Challenge Time        /     sec N/A 
Time to Alarm       .?      sec N/A 
Horn Sounds —kll 
Display correctly identifies Nerve (Note 2) 

Record response(s)    /fRv   A**=£> 

Pass Fail 

Cleardown less than 5 minutes after alarm   
Record cleardown time -jrf'. A<^    ^.'3 S~ 

Note 2 - Detector must alarm either NRV or NRV/BLS 

Tested bv:       /   I    LA^JLA^LS^ Date 9 -/ -56 

Form M43-DVT-002 Rev 0 (March 24, 1998) 



Startup Test Checklist and Test Data Sheet 

DetectorS/N     9tozo&- Y Date:    S-LZ-tf 

SoftwareVer.       S.ozQ-/ Time:  /JsJJJ.  

Location:    ^rfM  &**"  

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafile name    V- c*2- *-A • 3/9 7" 
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD 

Display shows the Software Version V^ 

Display shows LED TEST followed by test patterns _*^_ 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time 2.     3 o     

i/ 

Display goes blank approx. 15 seconds after READY / 

Tested by:       /-/ U Ja~*rp  Date S-n-t* 

Form M43-DVT-001 Rev A W*? 19> 1998> 



9ff£>2.Q(t> - Detector S/N 

Software Ver 

Location:      £#<**    ^-Z^A^  

Confidence Test Data Sheet 

Date: JT-i*.-* ? 

3~62-/) - / Time: / £ ; 2. -^ 

1. Connect communications cable and begin "Logall" 

A.       Record datafile name #- *S 2. * A . 3>A T 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec) 
Time to alarm (sec) 
Horn sounds 
Display correctly identifies Blister 
(Note 1) 
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

r 

jas§y Fail 
(fzsjtl Fail" 

NRV L M H 
ÖES>L «2>H 

Pass / Fail 
Pass / Fail 

<Pas§yFail 

Record cleardown time 

NRV L M H 
BLS L M H 

Pass / Fail 
Pass / Fail 

Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec) 
Time to alarm (sec) 
Horn sounds 
Display correctly identifies Bfeter 
(Note 1) *■*"<*" 

Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

7 

CPiss^Fail 
q?ass^Fail 

CNRY^M H 
BLS L M H 

Pass / Fail 
Pass / Fail 

Record cleardown time 
Note 2 -- Detector must alarm either NRV or NRV/BLS 

(^Fasp/FaJl 

0:35- 

NRV L M H 
BLS L M H 

Pass / Fail 
Pass / Fail 

Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

Tested by: iQrt^ry Date JLzi±z±V 

Form M43-DVT-002 Rev A (May 19,1998) 



H/G Simulant Test Data Sheet 

DetectorS/N      9*£H>£ - V Date:    .T-2.Z-?^ 

Software Ver.      S.czB-/  Time:  ' L :3. f  

Location: £A4f    <-J^AAS 

1. Connect communications cable and begin "Logall" 

A. Record datafile name . .  
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 

D. Alarm response ^ M 
Challenge Time        3 sec                                   N/A 
Time to Alarm -3 sec N/A^ 
Horn Sounds            
Display correctly identifies Blister (Note 1)  «^          

Recordresponse(s)        R*-6 /^gJ>  

Cleardown less than 5 minutes after alarm —i^__          
Record cleardown time       a : 2-3  

Note 1 -- Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

E. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 

F. Alarm response Pass Fml 

Challenge Time        3 sec                                    N/A 
Time to Alarm          3          sec N/A 
Horn Sounds            
Display correctly identifies Nerve (Note 2) "*"""   

Record response(s)    3«*.«*  ^***>  

Cleardown less than 5 minutes after alarm            
Record cleardown time       &l 3 7  

Note 2 -- Detector must alarm either NRV or NRV/BLS 

Tested by: %fl/>-    fci**-^  Date -T-n-f^ 

FormM43-DVT-003 Rev A (May 19,1998) 



Startup Test Checklist and Test Data Sheet 

DetectorS/N    9*6166-*/ Date:   S~-Xi>-9Z  

Software Ver.    S~.C2.6- I Time:  6 >'-*  7  

Location:    £VC   P**± *?*7 7 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafilename      V- &S2£>/4 .Ü& ~  
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time 3-   3/ _— 

Display goes blank approx. 15 seconds after READY 

Pass Fail 

Tested by: ijt.    &t\,.^ Da* S*C-9f 

Fom>M43-DVT-001 Rev A (May 19,1998) 



ft.'^7 

Confidence Test Data Sheet 

TWrtnrS/N     9tfö26&~y Date:    S~-£& -9 & 

Software Ver.      S .Q2.& ~ /  Time:   

Location:      £*C     <<W   ^2.77 

1. Connect communications cable and begin "Logall" 

A. Record datafilename       4-ÖSZ& A . SbA? 
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec)  
Time to alarm (sec) 
Horn sounds 
Display correctly identifies Blister 
(Note 1)  
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss)  
Record cleardown time 

Note 1 - Detector must alarm either BLS or BLS/NRV 

s 
V 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

'X' 
77- y 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

XO 
y 
f 

(TFasj)/ Fail" 
-gasP/Fail 

NRV L M H 

Fail 

A^ I 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec) 
Time to alarm (sec) 
Horn sounds 
Display correctly identifies Nerve 
(Note 1) 
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss)  
Record cleardown time 

Note 2 -- Detector must alarm either NRV or NRV/BLS 

9 
r 
6" 

(gajsVFail 
<^PJs£VFail 

i&Ry L.&* H 
BLS L M H 
CPps>Fail 

o: 19 " 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

r.JJJb U ) UJ. Testedhy-   /-[%_>       I* '   VJ-^^p Date S-DL&-9f 

Form M43-DVT-002 Rev A (May 19,1998) 



Detector S/N     'ftcTLOt 

Software Ver.      •*"• az 8 ' '  

Confidence Test Data Sheet 

- * Date: J~- **' 9* 

Time: 1311t* 

Location: 

1. Connect communications cable and begin "Logall" 

A.        Prrnrrl fHnfiT- ™™» V- QS2-& j) . 3)AT 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec) 
Time to alarm (sec) 
Horn sounds 
Display correctly identifies Blister 
(Note 1) 
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss)  

f/fi 

3 
<^Pa§§> Fail 

'assD'Fail 

NRV L M H 
<gLjftp_M H 

Pass / Fail 
Pass / Fail 

<Pas^/Fail 

Record cleardown time 6 ■'' ZI 
Note 1 - Detector must alarm either BLS or BLS/NRV 

NRV L M H 
BLS L M H 

Pass / Fail 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec)     
Time to alarm (sec)   
Horn sounds 
Display correctly identifies Nerve 
(Note 1)  
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mnv.ss) 
Record cleardown time 

.^/A 
_L 

/Pass) Fail 
«^Fass^/Faü 

£NR# L&JiH 
BLS L M H 
C^Pasg)/ Fail" 

£>: SLY 

Pass / Fail 
Pass / Fail 

JvJRV L M H 
BLS L M H 

Pass / Fail 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

Note 2 - Detector must alarm either NRV or NRV/BLS 

Tested by :        W,    Wrv Date . r-^; -? ^ 

FormM43-DVT-002 
Rev A (May 19,1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N      9gö3LO<J>-5~ Date:       3-2V-9?  

SoftwareVer.       S°Z -/  Time:  (JLL2£  

Location:   ^Att   <~<t*?A<s /&s>/n 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file.      5 A o o > ■ kAr 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time    2 : 31  

Display goes blank approx. 15 seconds after READY 

Pass             Fail 

S   

y 

_y_ 

i/ 

-r-       J,                                          M                                                Date                       -2,-14-1? Tested by:      . ^/^  Uate —  

Form M43-DVT-001 Rev 0 (March 24,1998) 



Confidence Test Data Sheet 

Detector S/N      9*0106-* Date:      3-ZV-9* 

SoftwareVer. Scx-t  Time:  ;* : 3S 

Location:    £*/»    &.CAA>£O^ 

1. Connect communications cable and begin "Logall" 

A.       Recorddatafilename       SAöOf. 3>AT 
(Attach copy of data with test records) <A&O2..  $ ' ^     i~~A'^ 

B.       Use menu to turn on display (optional) fj     /j^c 

'H" Simulant Test 

^ 

^/ 

C. Alarm response 
Challenge Time  __J sec 
Time to Alarm 4     sec N/A 

Horn Sounds 
Display correctly identifies Bister (Note 1) 

Record response(s) -  '&*%..%*? 

Cleardown less than 5 minutes after alarm —t^L 
Record cleardown time      42.  ^c. 

Note 1 - Detector must alarm either BLS or BLS/NRV 

Pass Fail 
N/A 

'G" Simulant Test 

D. Alarm response 
Challenge Time  __± sec N/A 
Time to Alarm      77       sec N/A 

Horn Sounds 
Display correctly identifies Nerve (Note 2) 

Record response(s)       NEW   i-"J— 

Pass Fail 

^ 

Cleardown less than 5 minutes after alarm —i</_- 
Record cleardown time      II  

Note 2 - Detector must alarm either NRV or NRV/BLS 

Tested by:  
/%         Date -5-24-W 

7 

r      XMA« nvT nm Rev ° W13*^24'1998) 
Form M43-DVT-002 



H/G Simulant Test Data Sheet 

Detector S/N       g^^^-jT Date:      3-aY-9V  

SoftwareVer. fcz-l Time:  IS-  ?ß  

Location: <^>£^   <^1^^^£>M 

1. Connect communications cable and begin "Logall" 

A.Record datafile name S'A-oot . T>4T  ^ ., ~ .. 
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) (^ßo^^ß " cc 

^0 £   / 
2. "H" Simulant Test 

C. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 

D. Alarm response ^ E§Ü 
Challenge Time         *1         sec                                   N/A 
Time to Alarm           7         sec                                   N/A 
Horn Sounds 
Display correctly identifies Blister (Note 1) 

Record response(s)       E>L5T   i^£j>  

£>«=<_ 

Cleardown less than 5 minutes after alarm —J/_          
Record cleardown time 2^3 . 

Note 1 ~ Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

E. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 

F. Alarm response Pass Fail 

Challenge Time         T         sec N/A 
Time to Alarm n sec N/A 
Horn Sounds —s^—          
Display correctly identifies Nerve (Note 2) —^L—          

Record response(s)      NlEWt^Efr  

Cleardown less than 5 minutes after alarm — 
Record cleardown time ^ 

Note 2 - Detector must alarm either NRV or NRV/BLS 

T~»*r Sf  Date !■#** 

Form M43-DVT-003 ^ ° <March 24'1998) 



Startup Test Checklist and Test Data Sheet 

DetectorS/N     9#0±o£> -JT Date:      3 -±S- 9 

SoftwareVer.        S~. QOiA- ' Time:    ^oC\".^~\ 

Location:        &I/C - 0t>l  frAKTuP   (Z>    - VO "C 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file.     £" S OO V. J)ft T 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

y 
Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns _\/ 

Display shows HÖRNTEST and horn beeps twice J 

Display shows SELFTEST y 

Display shows STANDBY and backflush begins jj_ 

Display shows READY within 30 minutes after startup 

Record Time 1'.H\o _  

/ 

Display goes blank approx. 15 seconds after READY •/ 

Tested by: 
Date 3- i-->-9& 

Form M43-DVT-001 **> ° (March 24' 1998> 



Confidence Test Data Sheet 

Detector S/N       ^^^-.T Date:       3-^5*-9^  

SoftwareVer. S.63.A - I Time: .  

Location:       £ VC - 00/  jrfrArufi   g>    - */0 *C_ 

1. Connect communications cable and begin "Logall" 

A. Record datafile name        -S£t&Z    SB^tV. 3>A T 
(Attach copy of data with test records) 

5/«-s :     /=-*'&- 
B. Use menu to turn on display (optional) ^ 

2. "H" Simulant Test 

C. Alarm response 
Challenge Time       1       sec 
Time to Alarm L     sec N/A 
Horn Sounds 
Display correctly identifies Blister (Note 1) 

Record response(s)   Ri-<.'     Law— 

4s- 

Pass Fail 
N/A 

Z- 
y 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time    ^'^  

Note 1 ~ Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

D. Alarm response 
Challenge Time 1     sec N/A 
Time to Alarm S     sec N/A 
Horn Sounds 
Display correctly identifies Nerve (Note 2) _V 

Record response(s) N£V t£*  

Pass Fail 

x/ 

Cleardown less than 5 minutes after alarm 
Record cleardown time     °'z"7   

JL 

Tested by 

Note 2 ~ Detector must alarm either NRV or NRV/BLS 

.   jjj   fe)„_ Date _!-■>.*-** 

FonnM43-DVT-002 Rev 0 (March 24,1998) 



Confidence Test Data Sheet 

DetectorS/N       9*02.64,- S~ Date:    3 - Z5" - 9 f 

Software Ver.      ?.**.* - / Time:  L2112  

Location:       £~i/£ -00/  fiusw*-   V  »*■* &   ~?>t>*^ 

1. Connect communications cable and begin "Logall" 

A. Record datafile name        SCQ67. J)A /  "% «-. *' ^ 
(Attach copy of data with test records) ^^ ^ £^      '      * 

B. Use menu to turn on display (optional) , 

2. "H" Simulant Test 
0: 

C. Alarm response 
Challenge Time       '       sec N/A 
Time to Alarm        V      sec N/A 
Horn Sounds 
Display correctly identifies Blister (Note 1) 

Recordresponse(s)   8LS   A*<=-£>  

Pass Fail 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time      &'<30 

Note 1 — Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

D. Alarm response 
Challenge Time        I      sec N/A 
Time to Alarm        S"     sec N/A 
Horn Sounds —^ 
Display correctly identifies Nerve (Note 2) —r. 

Record response(s)     A/W    LOU  

Pass Fail 

Cleardown less than 5 minutes after alarm 
Record cleardown time   /:?■£" 

Note 2 -- Detector must alarm either NRV or NRV/BLS 

T_~,w     ÜI.    OfcX..n Date 3-^-Jf 

Form M43-DVT-002 Rev ° I"124''998) 



Confidence Test Data Sheet 

DetectorS/N ^%OlOC-5 Date:   3-2l-?g  

SoftwareVer. 57<P2/W  Time:  /J.'JX-  

Location: £VC- ~ r>ol  

1. Connect communications cable and begin "Logall" 

A. Record datafile name S"t>o/0, DAT  
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Alarm response Pass Fajl 

Challenge Time     2-       sec N/A 
Time to Alarm      1        sec N/A 
Horn Sounds 
Display correctly identifies Blister (Note 1) 

Record response(s)     fl£-.5   friEP— 

S 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time     /loo  

Note 1 - Detector must alarm either BLS or BLS/NRV 

;'G" Simulant Test 

D. Alarm response 
Challenge Time _J sec N/A 
Time to Alarm     "7 sec N/A 

_^1 

Pass Fail 

^ 

Tested by: 

Horn Sounds 
Display correctly identifies Nerve (Note 2) _JZ. 

Record response(s)    Al ftA/   Z-oW— 
flu*   Aow 

Cleardown less than 5 minutes after alarm 
Record cleardown time     /loO  

Note 2 - Detector must alarm either NRV or NRV/BLS 

Date t?-6- f? 

Forn.M43-DVT.002 Rev 0 (March 24,1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N       9**166,-3- Date:    3 ~a 7 " *e 

Software Ver.      S'.^Q-A -f  Time: _ 

Location:      /"A/M    £*■***> K**^ 

f.'3ö 

1. Initial Power On 

A.       Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

C. Turn hom volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

S£o'£.J)fi7~ 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time z: H .— 

Display goes blank approx. 15 seconds after READY 

Pass Fail 

Tested by: Date 3 -3.1-1 

FormM43-DVT-001 
Rev 0 (March 24,1998) 



Confidence Test Data Sheet 

Detector S/N      9*Aa/>4 - S~ Date:   3 - Z 7 - 9 ^ 

SoftwareVer.    S.&ZA - i Time:  £^v£  

Location:  £AM £*.***> Uert>^ 

1. Connect communications cable and begin "Logall" 

A. pgf-riTd Hntafilp name S£6i? . J/4 7"  

(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C. Alarm response Pass Fail 

Challenge Time        /     sec N/A 
Time to Alarm        3     sec N/A 
Horn Sounds 
Display correctly identifies Blister (Note 1) 

Record response(s)      &*>*    I.OUJ 

j. 

Cleardown less than 5 minutes after alarm _ 
Record cleardown time ^.' V&>  

Note 1 - Detector must alarm either BLS or BLS/NRV 

'G" Simulant Test 

D. Alarm response Pass Fail 

Challenge Time       '       sec N/A 
Time to Alarm        *      sec N/A 
Horn Sounds —— 
Display correctly identifies Nerve (Note 2)  1 

Record response(s)      /t/Av    /HCD 

Cleardown less than 5 minutes after alarm 
Record cleardown time      Q-'3S  

Note 2 - Detector must alarm either NRV or NRV/BLS 

,^,.ßf.    fcj£L^ Date 3-»-^ 

Fom, M43-DVT-002 ^ ° 0*«* 24' 1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N      <) %***<>-S                  Date:        O/fy/fl" 

SoftwareVer.      ^^-i  Time:  I;30 

Location: I \e*^^t:hM- 1^1 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file,   ^(j-o (?, l) K{ 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time    _  

Display goes blank approx. 15 seconds after READY 

Pass Fail 

y          
s/ 

v 

Ä_ 

Tested by: 
Date 3-3( -°ih 

FormM43-DVT-001 
Rev 0 (March 24,1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N     9*£>Xö6> - S~ Date:    S-ZZ.-9? 

SoftwareVer.      S~.C2.S-J Time:  /7.'3ö _ 

Location: <—A/)1   C-J-ZAA/ 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Recorddatafilename        .C OS2. 2. A , 2>fiT 
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time 3 .' 2.2-  

Display goes blank approx. 15 seconds after READY 

9{d <k\ Tested by: //">     '^^?  Date -T^-frf* 

Form M43-DVT-001 RßV A (^ 19> 1998> 



Confidence Test Data Sheet 

9^020 6 -S~ Date: -T-22.-9 f Detector S/N . 

Software Ver. 

Location: £/?Al   /*****; 

S.6 2.E - / Time: /*?: 3 S" 

1. Connect communications cable and begin "Logall" 

A.       Record datafile name        -T-*-T * 2/4 . Jyj T 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec) 
Time to alarm (sec) 
Horn sounds 
Display correctly identifies Blister 
(Note 1)  
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss) 
Record cleardown time 

S 
__ 
3 

'Fail 

NRV L M H 
<BL£>L(M)H 

_ss?Fail 

c: 3S~ 
Note 1 - Detector must alarm either BLS or BLS/NRV 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec) 
Time to alarm (sec) 
Horn sounds 
Display correctly identifies Nerve 
(Note 1)  
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss)  
Record cleardown time 

0_RV L M_£? 
BLS L M H 

Pass /)Fail 

2: V/ 

NRV L M H 
BLS L M H 

Pass / Fail 

Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

Note 2 -- Detector must alarm either NRV or NRV/BLS     #- j)^*^**-  ß * - *~*A^D 

Tested by: ____J^ Date ______f^ 

FormM43-DVT-002 Rev A (May 19,1998) 



H/G Simulant Test Data Sheet 

Detector S/N      9 g*^>* - JT Date:    S-2.Z- ?f  

SoftwareVer.     S.tT-B-l  Time:  ,<r;   y ?.    '*-  

Location:      tCAAf   C-I^-AAS— 

1. Connect communications cable and begin "Logall" 

A.Recorddatafilename     S~ ^S'Z-'Z. A   • J>/f T~ 
(Attach copy of data with test records) 

B. Use menu to turn on display (optional) 

2. "H" Simulant Test 

C  Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 
~' .,                 „                                                            Pass            Fail D. Alarm response -    

Challenge Time        V sec 
Time to Alarm V sec 
Horn Sounds 
Display correctly identifies Blister (Note 1) 

Record response(s)     ßt-J> /hcz£>  

N/A 
N/A 

Cleardown less than 5 minutes after alarm 
Record cleardown time       ^?.'2-3  

Note 1 - Detector must alarm either BLS or BLS/NRV 

'G" Simulant Test 

E. Challenge detector for 10 seconds using CAM "H" Simulant generator (7 bars) 

„   », Pass Fail F. Alarm response 
Challenge Time k sec N/A 

Time to Alarm ^        sec ^'\^ 
Horn Sounds  —> 
Display correctly identifies Nerve (Note 2) _^_          

Record response(s)    yt/^i/ /we'J  
&1.3     JLOiJ 

Cleardown less than 5 minutes after alarm 
Record cleardown time Ol*/ <Q— 

Note 2 -- Detector must alarm either NRV or NRV/BLS 

,J1JUM1 
Fom.M43-DVT.003 Rev A (May 19,1998) 



Startup Test Checklist and Test Data Sheet 

DetectorS/N      9«6Z£6>- S Date:    S-X6 -9$  

SoftwareVer.    S.*x£- /  Time:  hll  

Location:   £VC   P**JL   ^2.77 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Recorddatafilename _0^i_£^S2^A_.MT 
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time ¥.' 30 _  

Display goes blank approx. 15 seconds after READY 

js? 

Tested by:     j^k^Z  °- ^±^1* 

Fom>M43-DVT-001 Rev A (May 19,1998) 



Confidence Test Data Sheet 

Detector S/N  ___^_4-__-L_ Date:    S-}L -9 tf 

SoftwareVer.      S.02.6-/ Time:  &.'V 7  

Location:    ->^   P**^   03-~7l 

1. Connect communications cable and begin "Logall" 

A.       Recorddatafilename        S^eS^tA • X>&T~ 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec) 
Time to alarm (sec) 
Horn sounds 
Display correctly identifies Blister 
(Note 1) 
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss) 
Record cleardown time 

7 

y* 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

11 

3 
Cl*as£/Fail 
Tass)/Fail 

NRV L M H 
(glMj)M H 

Note 1 -- Detector must alarm either BLS or BLS/NRV 

cj*Ss7FaiT 

2_^" 

Pass / Fail 
Pass / Fail 

NRV L M H 
BLS L M H 

Pass / Fail 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min)  
Challenge time (sec)  
Time to alarm (sec)  
Horn sounds 
Display correctly identifies Nerve 
(Note 1)  
Record response(s) 

Cleardown less than 5 minutes 
after alarm (mm:ss)  
Record cleardown time 

10 

7 
<3_fj3>/Fail 
<3__f|/Fail 

Pass / Fail 
Pass / Fail 

Note 2 « Detector must alarm either NRV or NRV/BLS 

<_NRV % M H 
BLS LMH 
^Pas§7 Fail 

f7 

NRV LMH 
BLS LMH 

Pass / Fail 

Tested by: 

Pass / Fail 
Pass / Fail 

NRV LMH 
BLS LMH 

Pass / Fail 

/£^yO Date J> ~ZL i-lf 

FormM43J)VT-002 
Rev A (May 19,1998) 



Confidence Test Data Sheet 

DetectorS/N       9?OXoC -S~ Date: S"-**-?? 

i".0 2.S -/ Software Ver. 

Location:       £V£   &*** 

Time: '3: A tf 
ÖZ 7? 

1. Connect communications cable and begin "Logall" 

A.       Record dataüle name        ^~- ° 3~Z & ^ > 3>A T 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min) *//A 
Challenge time (sec) i 
Time to alarm (sec) y 
Horn sounds (Pjass/Fail Pass / Fail Pass / Fail 
Display correctly identifies Blister 
(Note 1) 

^Pap/Fail Pass / Fail Pass / Fail 

Record response(s) NRV L M H 
(^3£SXT)M H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

(fassj Fail Pass / Fail Pass / Fail 

Record cleardown time c ;a «r 
Note 1 - Detector must alarm eil therBLSorBLS/N RV 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min) /"A- 
Challenge time (sec) / 

Time to alarm (sec) -7 
-Horn sounds <2a§s^Fail Pass / Fail Pass / Fail 

Display correctly identifies Nerve 
(Note 1) 

/'Pass)'Fail Pass / Fail Pass / Fail 

Record response(s) (NRVJ L@)H 
BLS L M H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

/^"Pass/Jail Pass / Fail Pass / Fail 

Record cleardown time v.'^y 
Note 2 - Detector must alarm eil therNRVorNRW BLS 

Tested by: Date S'26-?tf 

Form M43-DVT-002 Rev A (May 19,1998) 
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APPENDIX B. GOVERNMENT EVALUATION TEST DATA: 
AGENT VAPOR 

B-l 



Blank 



S 
o 
z 

E 
ü P 

i i 

"O   © 

o £ 

a w o a: 

(0 

O 

O   8) 
< 

■o 
c c 
O o 

O 

a 

a. 
£ 

x a: 

o  Sr 
Ü 2. 

c 
a 

< 

« a 

O  O  O  O  O  Ol 
o o o o o o| 
ö ö ö g ö ö 
o p o o q o 
Ö  Ö Ö Ö  Ö  Ö 
o o o o o o I 

o in 
o q 
in in 
o m 
ö t 
O T- 

T-   O)   00 I 
If)  CM  col 
r—   i—   T~ I 
o o q 
ööö 
o o o| 

CM 

lO 

CM  CM   CM 

o o o o o o 
CM  CM  CM  CM  CM   CM 

^a   ^p   NP   ^o   NW   s" I 
0s    tf"-    0s    O*"    0s    O^ I 
o o o o o o| 

05  O  O  O  O  O 
o o o o o q 
d d didid o | 

Q Q D Q Q Ql 
O O O O O O 

00 00 03   00   CO   CO tu o O) o) o roi 
CO ?5 ^ CO £0 CO I 
CO 00 00 09 00 00 I 

lo o o o o o 
lo o o o o o 
ÖÖÖÖÖÖ 
o o o o o o 
öööääö 
o o o o o o 

CO  jjj  o  S 

"3St o <j o 
d > d 
o ft o 

o 
o 

(Dam 
9. °. "*. 

■^    -^    CM   T^ 
jo o o o o o 
Id d d d ä d 
lo o o o o o 

E E E E E E 
k-        I- l_ k— k. Urn 

JO    CO JO JO CO CO 
CO    CO CO CO CO CO 
o o o o o o 
Z Z 2 2 2 

CO 

CM i- CM r- CM 

lo o o o o o 
I CM CM CM CM CM CM 

|o O O O O O 10 0)00)0)0 

I CM   CM   m   m  CM   CM 
CM   CM   $2  £2  CM   CM 

d d °'' °' d d 

ID D Q Q D Q 
ü o o o o o 

I CO 00   CO   00   00   CO 
lo O O) 0 g) o 
5 5^553 

loo CO  CO  00  00  CO 

■ I I Is- o Is- 
snot 
jööo 
< o o o 
> d d d 
ft O O o ::: 

O O 
o o 
d öl 
o ol 
ö dl 
o o 

o o 
CM •* 
d d 
o o 
d d 
o o 

Olf   Or-Nr   P.tl 
■^   ^   CM   ^   CM   Ö   CO . 
oooooooo 
dddddddd 
ooooooool 

E E El 
E       E  ro E jjj jjj 

JO JO  ^ JO ^ ^ 
<      <  o < o o 

CM  T-  CM  T- CM   CM | 

oooooooo 
CMCMCMCMCMCMCMCM 

oooooooo 
o ro o o o o o o) 

Is- Is- 

o o 

QQQQQQQQI 
oooooooo 

00   CO   CO   00   CO   CO   CO   CO l 
0)0ffl0)0)0)fflffll 

33333$3S 
CO   CO   00   CO   CO   CO   00   00 1 

|o CO o o o o 
I CO   CO   CM   CO   CO   CO 
o o o 

lo o o 
Id d d 
o o o 

o o o 
o o o 
odd 
o o o 

o o 
CM   T- 

|CM  CO  O   lO 
I CO    T-    -t-    T- 
|d d d ä d d 
lo o o q q q 
Id d d d d d 
|o o o o o o 

I Is-  CM CO  co  co  ■fl- 
irr  CM  •<«■  T-  O   CM 

lo o o o q q 
Id d d d d d 
lo o o o o o 

5  5 o  o E £ E E 

|< < < < %  S z z 

CM 

lo o o o o o 
ICM  CM  CM   CM   CM   CM 

| CM  CM  CM  CM  CM   CM 

\rf   rf  If)  in   CD   CD 
O  O  i-   T-   T- 

O  O O  O  O  O 

o o o o o o 

|co co eo co co co 
lO O  O O   O O) 
lin iB 25 55 in in 
loo co co co co oo 

co o o o ro 
CO  CO  CM   CM   CO 

o d d d d d 
o o o o o o 
öööoöä 
o o o o o o| 

co If) If) co ^ •* 
CM  T-  CM  T-   CO 
ÖÖÖÖÖOI 
o o o o o o 
d ä d d d d 
o o o o o o| 

T- o if) co in o 
^  t-   T»   O   CO   P)| 

o CM 
CM 
o 
CM CM 

o 
o o O O O O O 

O 
o o 

o o O o O O O 
O 
o o 

IO ONON 
I CM  1- T-  CM  r- 
Ö  ÖÖÖ  Ö 
lo o o o o 
Id d d d d 
lo o o o o 

O  CM 
IO   v- 

CM   CM   T-   T- 
o o o o o q 
ÖÖÖÖÖÖ 
o o o o o o| 

5  5 5 3  5  3 o  o o o  o o| 

loo r- 
Im TT 
d d d d d 
lo o o o o 
ÖÖÖÖO 
|o o o o o 

3 5 5 5  5 o  o  o  o  o 
CD   CD   0)   CD   CO   Q) I 
££££££ 
a>  a)  a> co  co  co I z z z z z z 

co co co co co 
£ £ £ £ £ 
<D <D (D <D <D 

|Z 2 2 2 2 

o 

CO 

CM 
CO 
1^ 

d o 
CO 
Ö o 

o 
CO 

in 
d o 

■t 
■«»• 

i^ o 
d 

m o 
d 
CM 
d 

CO 

Ö o 

CO 

CO 
d o 

o 

m 
d o 

o 
CM 

o 
d 

co 
IT 
in 
CM 
d 

CO 
in 
d 
d o 

o q 
CO 
d o 

CM o 
m 
d o 

o o 
i^ o 
d 

o 
CM 
in 
CM 
d 

m m 
in 

d o 

CO 

d 
CO 
d o 

5) 
CO m 
d o 

o 
Ö o 
d 

■h 
CM 
d 

CM   T-   CM 

O  O   O  O   O  O 
CM   CM  CM  CM   CM  CM 

CM   CM  CM   CM   CM   CM 
O  O  O  O   O  OI 

■^   •* 
r~   r-   O   O I 

O  O  O  O 

O O O O O O 

CO 00 00 CO CO   CO I 
o o o c» c» g) 
Jn in in in in in 
öo co co co co co 

CM 

|o o o o o 
| CM  CM   CM   CM  CM 

I CO  CO  CO  CO  CO 

|o O CO CO Is- 
lOT   O  T-  i-   T- 
p  O  T" »-  ** 
pddo'd 

I CD  CO  CD  OQ  CO 
lo O O O O 

100 CO CO   CO CO 
lo a> £» g) g) 
I CO CD CD  CO CO 
ICO CO 00  00 00 



s T3 ■a 
o CD (15 
z E 

15 
(15 

fc 
CO 
0) 

■ O   05   05   CO   OS 

cc 
r- O   05 m r~- a o co O) co co on s 

TO     f- 
m £ 

CM   t-   CM   T-   i-   T- ■ CO  CM   CM   CM   CM CM CM   CO   CM  CM  CM CM 1-  O  O in co m 
o o o o o o o lo ÖÖÖÖ o O o o o O O T—    T-     T— o r-   O 
o o o o o o o ■ o o o o o o O o o o o O O O o o O o 

ü H n o o o o o o ■ Ö  ÖÖÖÖ o o o o o o O O o o o o o 
O 

m 

o o o o o o 

ID co o oo n N 

■Jo o o o o 
^Mm  m  «■  mm 

o 

05 

o o o o o 

N.   f».   CO   CO   -st 

o O o o 

m s <c 

o 

CM 

o o 

CD   CO 

£ » T-     T-    CM     T-    T-     T- ■ o O O O O o o o o o o O O  O   O o o o 
o o o o o o o ■ ö  i-i  <-i  i-i  i-i o o o o o o o O  O  O o o o 
o o o o o o o ■Jo o o o o o o o o o o O O  O  O o o o 

<*~ fl o o o o o o ■ o o o 6 o o o o o o o O O  O   O o o o 
o o o o o o o 

N.   W   05   t»-   **   05 

■ o o o o o 

■ CM  N.  m  in  T- 

o 

co 

o o o o o 

(O in T- if co 

o 

05 

O o o 

CM  CM  -<t 

o 

m 

o o 

O)  CD 
T— in t ^ w o T- ■ co i- in o o ■* T~    O    CO    CO    T- in t •*• CO CO m o 

EC 
o ,E 

<~> ö ö ö ö ci ö ■ i-i ,- rv ,- ,- o T-     T-     O    O    T- o o o o o O    T- 
o o o o o o o ■ o O O O O o o o o o o o O o o C_5 o o 

o *- n o o o o o o ■ ö ÖÖOÖ o o o o o o o O o o o o o 
O 

1 

o o o o o o ■ o O O O O  O 

■5555 5 5 

o o o o o o O o o o o o 

555555 a. 
3 o S  5  S  g  g 

M (l) (11 
o  o  o  o  o ■o o o o o o o o o o o O o o o o o o 

£ r> o   1)   HI   9   HI ■ _l  1 1  1 —1 _l  1  1  1  1 —1 _i  1  1  1 _i 

co 05 £ £ £ £ £ 1(0 CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO 
7 7* CO    CO    CO    CO    CO ■ _J    1    1 _1 _l _J _J -J —I _l  i  i  i _J —1 —1 

Z Z Z Z 2 ■ CD  CD  CO  CD  CD CO CD  CO  CO  CO  GO CO CO  CO  CO CO m m 

fp CM ro m ro CM h- Bf- m o CM in CO in •* O CO CM CO CM r>- CO o ■* 05 
i» co CO CO CO CO w IO ■ cM CM ■<r w CM CM CM CM in CO CM T— o in ■* o CM "* 
(0 ID ro r> CM ro 7»- Ir o 05 f- m CO T— CO O -sl- T— ro n- b- T— CO U5 *?\ 

CO CM CO o CM CO ■Jin o v- ro in o m O CO *■ O *~ o '— ■* IO 
,— CM 

Ü o CO CO ■it •* ■<»■ ■* ■ ro ■ o 05 
o 

05 
O 

CD 
o 

05 
o 

o o ▼- T— '" CM CM ■* ■* ■<»■ •t m in 

ro ro m r>- rM rn Bf- <o ,_ CO CO 05 CO m ,- CO ■* CM CM ■* CO CO CO ,- 
§ 

7— CO ro ■ m in T— CM m m m m CM O in m m m CO o U) UJ 

on IO CO o (M CO ■^ Bö 05 05 I-- ■* in o N. O ■* O CM CM CO o in CO CO 
(S CO CM CO o T- CM ro ■Jin m co m o m O CO •<*■ O *— o ^~ ■* U5 

T— 
CM 

< o CO CO •o- ^ •<r M- ■ CO ■Jo CO 
o 

05 
O 

05 
o o 

o o T_ CM CM ■st ^r 1^- ■<r U5 in 

m fv. CO m m t*. ^_ ^H^ CO f- CO o o en CO r- V 05 CO r» CD o o CO Is- 

_ .c 
£ « O o> 

in If5 U) m in CM ■ in in O CM m in •^■ ■* T- O ■* ■* •* •<!• CO o ><r t 

r>~ Tf in m T- CO ft B° a> 05 r~- ■* in o r-- O *■ O CM CM co o m CO CO 
CO CM CO W ^* CM CO ■ in in T- C0 in o m o CO ■» O ^~ o T— •* UJ *— CM 

< o CO CO CO f t •«f Brö ■Jo 00 
o 

O) 
O 

05 
o 

05 
o 

o o *t— T— CM CM •* ■* "* ■* in in 

r~. o rn CM ro CM lo CO 05 00 O) N- CM CM h- 1^- (0 CO in ■* co m 05 CM 

T3 ■<r o T— o O ▼- O ■ i^ o O v- ■<t o CO <<r TJ- CM CO "* o o IO CM ^- M- 
C   C r-~ Tf IO m ^_ ro n- la CO CO co CO m 05 co 05 CO 05 T— CM co O) ■* CM CM 

O o ro CM CO in T- CM CO ■ m m CO in o ■* O CM ■* m ■»— o ▼- C5 UJ "r~ CM 

o O CO CO CO T •«J- ■* ■Jo CO 
o 

05 
O 

OS 
o 

O) 
o 

o o CM 'S- •* "«I- •t m 
in 

Co 

O 
CM T-   CM  T-  CM   T-   CM BJt-  CM  T-  CM   T- CM T-   CM  t-   CM  T- CM T-   CM   r- CM r-   CM 

a 
E . 
a 
1- 

o o o o o o o lo o o o o o o o o o o O o o o o o o 
CM CM   CM   CM   CM   CM   CM ■ CM CM CM CM CM CM CM   CM   CM   CM   CM CM CM   CM   CM CM CM   CM 

X CO 
o o o o o o 
05   05   05   O)   O)   O) ■ co  CO CO  CO  CO CO CO   CO   CO   CO   CO 

CO   CO   CO   CO   CO 
CO 
CO CO  CO   CO CO CO   CO 

O SB- f- CO   00   Ol  0)  *  ^ ■ ro ro *M r^i h* 
■ ro ro iJ Jj ■* 

h- r~. 1*- ■<■ ■* CO CO 1*-   h- 

■C  "it T- O  O  O  O  f-  T- ■«t co o) m in m UJ CD   CO   TT ■«ST 05   05 
O   2> y^ ■ 05  05  ^  ^  o O T-   T-   r-   i-   CM IM CO   CO   CO CO 

CM   CM 
in in o 5. o o o o o o o ■ ^  ^  CM  CM  pj CM CM  CM  CM  CM  CM CM 

+* 
e 
a 

< 
m co co co co co co Id Q Q Q Q Q Q Q Q D Q Q Q Q Q Q a a 
O 00(5000 ■ x I I I I I I X X I X X XXX J. X X 

CO CO   CO   CO   CO   CO CO CO   CO   CO CO 00   00 1 

a 

92 
o 

05   05   O)   0)   CJ5   §5 

co co co co co co 
■ O)   O)   CO   CO   g) 
■ i^ f^ r*. iv. is» 52 OS oi OS gj 92 05   05   05 

t5   t   t 
95 
1"« 

22 22 
t: 11 

CO CO CO CO CO CO CO ■ co CO CO CO CO CO CO CO CO CO CO - CO CO CO co CO 1 

CD  O 
CM  O 

loöö 
lo o o 
ääö 

lo o o 

1^- 
ICM 

co ::: 

IO  O 
Ö   Ö 

lo o 

T- ID m co 
CM CM CM CM 
Ö Ö Ö Ö' 
O O O O 
Ö Ö Ö Ö 
O O O O 

m in o co 
CM m T- T- 
ö ö ö Ö 
o o o o 

"    " ö Ö 
o o 

o o 
o o 

lw 
löi 
Ico 
Icö 
|o 

CM  CO  CM  CM  CD  m 
o in o co m co 
T-  o T- 
o o o 

o o o 

o o o 
o o o 
Ö Ö Ö 
o o o 

3 3 _o o 
co v 
£ £ 
CO CO 

3 *   £- 3 

|£g ! 
CO CO 
Z Z 

CM 
CO 

CO 
CO 

CO 
o 

CM CM 
in 

CM 
CM CM 

o 05 CO 
CM 

o 
o 

¥ o 
CD 1^- 

CM 
CM 
w 

r~- m 
CO 
CM CM 

CM UJ 
o 

CO 
o 

OS 
o 

o O o ^ CM CO ■* *— •* w 

CM 
CM CM |v- 

CM 
05 
in 

CO 
O 

CM 
m 

m m o 
o 

o 
CO 

5 o 
m 

CM 
CM 
m 

CO m <*- 
CM 

CO 
CM 

CM 
o 

CO 
o 

O) 
o 

o O o ^ CM ro •* ■* m 

m 
CO 
CM 

CD 
■o- 

CM 
CM 

CO co TT CO CO CO 
CM 

(35 
CO 

O) 
in 

in co 
CM 

CM 
in 

CD CM 
CO 

CM 
m CM 

CO 
CM ¥ o 

CO 
o 

CO 
o 

05 
o 

o O o T_ CM CM CO ■<!• •«J- U5 

CM 
CO 
in 

in 05 CM 
CM 

O 
*3" 

in 
m 

h- CO 
CM 

O 
m 

O) 

CO 
in 

CD m 
CM W 

CD co S co 
CM 

CD 
CM 

o CO 
o 

CO 
o 

05 
o 

o o O T" CM CM CO •* ■* m 

|t-   CM   T-   CM 

lo o o o o o o 
I CM   CM   CM   CM   CM   CM   CM 

ICO   CO   CO   CO  CO  CO   CO 

lO-   P" 
CO  CO   in  m ^  u> m "2 12 

t> o o ^ ^ 
o o o o 

12 2 2 2 

100 CO CO CO CO CO CO 
■ 05 05 92 co 92 gj o 
loo 00 00 CO CO CO CO 
loo CO CO CO CO 00 CO 

OOCOIilCIO 
O CM T- CM CM CO 
Ö  Ö  Ö  Ö  Ö  Ö 
o o o o o o 
Ö  Ö  Ö  Ö  Ö  Ö 
o o o o o o 

::: CD co 05 CM CM 
;:: T- co o 7- o 
iii r Ö Ö Ö Ö 
::: O O O O O 
: ! Ö Ö Ö Ö' Ö 
g o o o o o 

co r^- co r*. 
o m m CM in 

ÖÖÖÖ 
o o o o o 
ö o ö o'o 
o o o o o 

§ 3 
co _o 
w co 

c CO 

3 3 
o o 
co co 
£ £ 
CO CO 
Z Z 

T-     CM    T-    T-    CM    T- 

O   O  O  O  O  O 
CM   CM   CM   CM   CM   CM 

O  O  O  O  O  O 
O)   O)  OS  05  OJ  O) 

O)   T-   _  _  r  r 
CM   T-   ^  T  (0   (O 

° ° d ci o o 

^^^ 

00 CO CO CO CO CO 
as 05 CJJ 05 gj 92 
co 5 m 3 co co 
CO CO CO CO CO CO 



(0 

3 
o 
z 

CM 

ö 
o 
ö 
o 

w 

Ö 
o 
ö 
o 

i*- 
w 
Ö 
o 
d 
o 

o 
a> 
£ 
co 
z 

o o 
o o 
Ö  Ö 
o o 
Ö  Ö 
o o 

CM   O 
■5T   CM 

Ö   Ö 
O   O 

Ö   Ö 
O  O 

E  E 
CO    CO 

< < 
o  o 
z z 

H 
H 
H 

00
:0

0:
00

  
pe

ak
 b

el
ow

 e
dg

e 
00

:0
0:

22
 

00
:0

0:
00

  
de

te
ct

or
 a

la
rm

ed
 

00
:0

0:
24

 
00

:0
0:

23
 

00
:0

0:
22

 
00

:0
0:

20
 

00
:0

0:
11

 

N
er

ve
 m

ed
  

  
 0

0:
00

:3
8 

  
 0

0:
00

:1
6 

  
 0

0:
00

:2
5 

N
er

ve
 m

ed
  

  
 0

0:
01

:3
0 

  
 0

0:
00

:0
7 

  
 0

0:
00

:2
5 

N
er

ve
 m

ed
  

  
 0

0:
03

:0
8 

  
 0

0:
00

:1
2 

  
 0

0:
00

:3
3 

N
er

ve
 m

ed
  

  
 0

0:
00

:5
7 

  
 0

0:
00

:0
7 

  
 0

0:
00

:2
4 

N
er

ve
 m

ed
  

  
 0

0:
03

:2
9 

  
 0

0:
00

:1
4 

  
 0

0:
00

:2
5 

N
er

ve
 m

ed
  

  
  

00
:0

0:
57

  
  

00
:0

0:
07

  
  

00
:0

0:
24

 

N
er

ve
 lo

w
  

  
  
 0

0:
02

:1
4 

  
 0

0:
00

:2
0 

  
 0

0:
00

:2
0 

N
er

ve
 lo

w
  

  
  
 0

0:
01

:5
8 

  
 0

0:
00

:2
1 

  
 0

0:
00

:2
1 

N
er

ve
 lo

w
  

  
  
 0

0:
01

:0
7 

  
 0

0:
00

:1
9 

  
 0

0:
00

:2
0 

N
er

ve
 lo

w
  

  
  
 0

0:
01

:0
0 

  
 0

0:
00

:2
0 

  
 0

0:
00

:2
3 

N
er

ve
 lo

w
  

  
  
 0

0:
01

:2
5 

  
 0

0:
00

:2
0 

  
 0

0:
00

:2
0 

N
er

ve
 lo

w
  

  
  
 0

0:
01

:2
9 

  
 0

0:
00

:2
0 

  
 0

0:
00

:2
0 

N
er

ve
 lo

w
  

  
  
 0

0:
01

:0
8 

  
 0

0:
00

:1
6 

  
 0

0:
00

:2
0 o 

CM 

d 
o 
d 
o 

0) 

d 
o 
d 
o 

o 

o 
d 
o 

O 

0) 
£ 
0) 
z 

OOOT-OOCOT- 
CMCMCMCMOCMCMCM 
dddddddd 
oooooooo 
dddddddd 
oooooooo 

o E 
Ü r- 

Hco CO 
■ CM CM 
■ d d ■Jo o 
■ ä d ■Jo o 

i £ 
<*- 

$ CO & 
:: o : : 

•  Ö  : : 
:  O  : : 

I: ö ::! 
| o | 

m CM CD TT o 
O  T-  O  CM  CM 
ÖÖÖÖO 
O o o o o 
ÖÖÖÖÖ 
o o o o o 

O  00   N   0) 
CM  O   O   O 

•^ d d d 
o o o o 
öö'ö'ö 
o o o o 

S   00   1   CO 
: : o T- o 
: • d d d 

: o o o 
: 1 d d d 
g o o o 

Hco 00 
■ CM O 
■ d o ■Jo o 
■ ä d ■Jo o 

r-incocotnooT-r-. 
nororonn 

oooooooo 
ÖÖÖÖÖÖÖO 
oooooooo 

EoEooooo 
CO —   to-" — — — — 
-=co-nicococococo 
<£~£££££ oiiiUiiidjiiiiijiii 
ZZZZZZZZ 

100)^1-1000010 
CMincOTrininpq 

oooooooo 
dddddddd 
oooooooo 

Hco T- 
■ ^- CO 
Id d 
■ o o 
■ o d ■ o o 

& 
«9 
0 

3 
O 

£ 
0) 
Z 

5 
o 
<u 
£ 
0) 
Z 

1 
£ 
<u 
z 

3 
o 
o 
£ 
d> 
Z 

E i_ 
CO 

CO 

o 
c 

3 
o 
a> 
£ 
CO 

Z 

1 
CO 

£ 
CO 

z 

3 
o 
CO 

£ 
CO 

z 

Is 
■ o 
H CO 
■ £ H <" ■ z 

3 
o 
CO 

£ 
CO 

z 

ra 
a> 
Ü 

CD 
CO 
in 
CM 
in 

o 
•«* 
CM 
CM 

CO 

m 
CO 
h-' 
CM 
CO 

o 
CM 

o 

w 
CM 

CO 
o 

CM 
in 
o 

o 
in 

o 
m 
CO 
o 
ö 

o 
■*»■ 

CO 
o 
Ö 

CM 
CM 

d 

co 

d d 

0) 
CO 

d 

d 

in 

d 

CO 
•«a- 
d 
m 
d 

CO 
CM 

•ir 
in 
d 

CO 
•<)■ 

<6 
m 
d 

m CO 
■t 
CO 

o 
CM 

d 

CO 
■"«• 
CM 
in 
d 

CM 
CO 

d 
in 
d 

CO 
CM 

o 
1 

CO 
CM 

d 
o 

CO 
CO 
CO 
CO 

i1 

co CM 

CO 

■ co ■Jo 
■ CM ■ o 
Id 

co 

d 
o 
d 

es 
< 

CM 

ih' 
CM 
in 

00 

CM 
CM 
CO 

1^ 
CM 
CO 

in 
d 
o 

O 
CO 
O 

o 
in 
o 

O) 
CO 

T- 

CM 
CO 
o 

in 
▼— 

CD 
o 
d 

O) 

d 

d 

m 
CM 

d 

CM 
CM 

d 

to 

d 

d 

■<)■ 
CM 

d 

r>- 
CM 
d 
m 
d 

CO 
o 

in 
d 

in 
CM 
d 
m 
d 

in 
m 
d 

CO 
CM 
CO d 

CM 
m 
d 

CO 
CM 
CM 
in 
d 

CM 

d 
m 
d 

00 
o 

o 

CD 
o 
d 
o 

00 

d 
CO 

CO 
in 
d 

in 
CM 

Bo 1 - 
Ho 
Hd 

■ CM 

Ho 
Hd 

CO 
CM 
d 
o 
d 

m 

d 
o 
d O en 

< 

00 
m 

CM 
d 

■ 
■ 

o en 
i-   O 

Ö  Ö) 
[M   CM 

■ ■ 
* o 
■0    T- 

»   CM 
i-   CM 
ri co 

CM 
m 
CO 
CM 
CO 

CD 
o 

CM 
CO 

io 

d 
o 

CO 
in 
c\i 
o 

o 

o 

a> O) 
o 
CO 
o 
Ö 

00 
o 
d 
o 
d 

f- 
co 
d 

d 

■««■ 

CM 

d 

00 
o 

d 

CO 
o 
d 

d 

o 
i^ 

d 

CO 
o 
d 
m 
d 

CO 
in 
d 

CO 
o 
d 
m 
d 

CO 

d 

CO 
o 
CO 
v- 

CO 

d 
CO 

d 

CM 
q 

In 
d 

o 
d 
m 
d 

o 

o 

CO 
to 
d o 
i' 

d 
CM 
i1 

o 

d 
CO 

CO 
CO 

d 

CO 

CM 

13 
c c 
O o 

Ü 

o 

CM 
in 

■ 
■ 

ao ro 
M   •* 
3)   CO 
i-   CM 

■ ■ 
■ 

■o •<*■ 
?. °. 
r-   CM 
■0  CO 

O) 
CO 

CO 
CM 

CO 

CM 
o 
CO 
CM 
CO 

o 
CO 

ö 
o 

c» 

o 

0) o 
o 
i' 

CM 

ci 
CO 
CM 
o 
Ö 

00 
CO 

o 
d 

0) 
CM 
r«: 
o 
d 

0) 

d 

O) 
CO 
CO 

d 

CM 

CO 

d 

o 
m 

d 

00 
o 
00 

d 

co 
CO 
CM' 
in 
d 

CD 
o 
in 
m 
d 

O) 
o 
d 
q 

CO 
CO 

T- 

co 
CM 
in 

CO 
CM 

r»' 

CO 
CO 
d 

d 

in 
o 
d 
m 
d 

CM 
d 
o 
1 

CO 

d 
o 

CO 

d 
CM 

o 
CM 
CM 
CO 

o 
CO 

d 
CO 

CO 
CO 

i' 

Hco 
■ CM 
Hd ■ o 
Hd 

d 
o 
d 

* 
« 

o 
CM 

o 
O) 

CO 

d 

CO 

CO 

■ ■ 

■ 

■ 
■ 

1 

■J ■J ■J 
■ 

r-   CM 

N  CM 
in in 

in m 
•M   CM 

S3   CD 
o o 
■M   CM 

3 D 
r i 

30   CO 
3)  0) 

3 5 
»   CO 

■J ■ 

B 

Hi 

■i 

Hi ■ ( 

Hi 
■JI 

Hi 

I-CMI-CMT-CMT-CM 

OOOOOOOO 
^ocococococococo 

1      1      1      1      1      1      1      1 

DOOOOOOO 

■MCMCMCM'fl-^-^-'a- 
[-T-T-T-OOOO 

sddodcioo 

CCDCQCÜOQCDCQCQ 
DOOOOOOO 

O00OO0O000OC00O 
3)O)O)0)O)0)C3)p2 

O00GOC0C0G000GO 

T-   CM  T-  CM   T-   CM 

O O O O o o 
CO   CO   CO   CO   CO   CO 

1       1       1       1       1       1 

o o o o o o 

•^- •*■■*■<»••* -a- 
T—     TT-     V-     T—    T—     T" 

do 6 do ci 

Q Q Q Q Q Q 
O O O O O O 

CO   00   CO   00   CO   00 
o) en o) en en cA 
CM   CM  CM  CM   CM   CM 

00   00   00   CO   00   CO 

T-   CM   -r-   CM   T-   CM   T- 

CM   CM   CM   CM   CM   CM  CM 
in m in in in in in 

O)   O)   0)  O)  O)   0)  O) 
CM   CM   CM   CM  CM   CM  CM 

T- T- T- T- in in in 
CM   CM   CM   CM  CM  CM  CM 

o o o o o o o 

m m m m m m m 
O O O O O O O 

CO   00   CO   00   CO   CO   CO 
ro co ro ro ro o) cs 
CO   CO   CO   CO   CO   CO   CO 
i^   ^   v   T—   ^   ^   r— 

CO   CO  CO   CO   CO  CO  00 

CM 

CM 
in 

O) 
CM 

m 
CM 

o 

m 
O 

00 
en 
CO 

CO 

T-CMT-CM'»-CMT-CM 

CMCMCMCMCMCMCMCM 
uiioioicmioioio 

enenencnenencnen 
CMCMCMCMCMCMCMCM 

cocococoooeoooco 
CMCMCMCMT-T-T-T- 

oooooooo 

QQQQODQQ 
OOOOOOOO 

00C0C0000O0000CO 
enenencnenencnen 
cocococococococo 

ooöococoöooococo 

IT-   CM 

a 
E 
» 
i- 

■ CM CM 
■ m m 

X 
a: 

Hco co 
■ CM CM 

o 3 

Hin m 
■Jin m 
■ o o 
■ d d 

c 
CO 
< 

mz 

o 
«g a 

Hco 00 ■Jen en 

Hoo CO 



2 2°  °Hiii Jj 

(1) « 
o 
z 

CO CO ■*- CO 

!= o CM  CM  CO  CM 

o> £ O  O  O  O 
O  O  O  O 

Ü t- o o o o 
o o o o 

tO  CD  O  05 

gE 
< K 

T-     O    CO    T- 

o o o o 
o o o o 
Ö   Ö  Ö  Ö 
o o o o 

T-     -f    T-     T- 
"O  » ID   ■*■   Tf   CO 

g£ o o o o o o o o 
O H o o o o o o o o 

& 3 5 3 3 
8 o o o o 
0 CO CD co CD e £ e £ 

CD CD CO <u 
z z z Z 
as co •* C5 

>L. CO CM in 

«n O in CO 
CM •* •t o 

O o o o T- 
r— T— "~ *— 1 

CO o co CO 

i f- o ■<*• CO 
If) o •* CO 

«B CM T * o 
< o o o T— 1 

1^ *~ ,- '"I 
CO m 01 ■* 

= s ID in T— T— 1 

•«3- 05 rr CO 
O o) CM CO •* o 

< o o o T-J 
*" T~ ,_ T~l 
!-- T_ CM col 

■o o ^ CO •#\ 
^ C   C: "* OS CO CM| 
O o CM CO ■t ol 

o o o o T— 1 
'r" 

T_ T~ T~l 

■:* 

4-* • i-   CM  *-  CM 1 
D 

a 
.£ CM  CM  CM  CM 1 
« m in in ml 

1= 

<D co co col I 
a: CM   CM   CM  CM 1 

o sr- ID B in n 
c S m in m ml 

ü 3. 
o o o ol 
dodo 

•M 

a x x x xl 
ra > > > >l 
< 

CO  CO  CO  CO 1 
o 35   05   05   05 1 

M "*   ^-   ^   "tfl 
a 

CO co CO C0| 

c 
E 

@ 
CO 
Ü 
o 
"3 
CO 

o 
m 

co s n s •* 
TT  •*  CO  TT  ^- 

IcM 
■ CM 

CO 
CM 

CO  CM 
CM   CM 

co co 
CM  CM 

o 
o 

O O o o o 
O o o o O ■ o o 

o 
o o 
o o 

o o o o 
o 
o 

O  O  O  O  O 
O O O O o Bö ■ o o o 

o o 
o o 

o o o o 

is N (o m in t lo o o o o o 
Ö  Ö  Ö  Ö  Ö'  Ö 

lo o o o o ol 
öäöddö 

lo o o o o o| 

O  S i- CO  O)  tl 
|o  y;  CM  O  O  ?\ 

T-    T—    T"    T—    O I 
lo O O O O o 
Ö  Ö  Ö  Ö  Ö  Ö lo o o o o oI 

3 S 3 5 i o  Q  q 
u>   m   u>   tn   v> I 

I co m m CD CD co 
Im 
Ico 
lo 

CO 
m 

m 
m 

CO 
CM 

CO 
m 

Ico 
Im o 

CO 05 
CM 

CO 
CO 

OS 

Ico •<r ■t •<!»■ 

Ico o 05 
O 

o 
CO 

05 
O 

|f^ Im o 
CO CO 

CM 
1^- 
C0 

Ico ■0- f •* •t 

Ico 
lo 

CO o CO o m 
CO 

CO 
CM 

m 
o 

|m o 
CO CO 

CM 
1^ 
CO 

OS 

Ico ■* 
v 

M- ■* •* 

CO o co CM 
CM 

C35 T— | 
CM 

CO 
m 

m 
o ^ 1^- 

CM 
CD 
CO 

CO 
^■1 

CO •* f 
v- 

■fl- ■* 
T- 1 

U-   CM   T-   CM   T-   CM 

o o o o o o 

o o o o o ol 

CO  CO  CO CO  CO  col 
CO   O   O)   05   05   05 1 

O O O O Q Ol 
X X X X X ll 

CO co 
05 

CO 

5 

CO 
pi 

CO CO 1 
35 1 
51 

I h*  N  CO  CO  O)  ^* 
I CM  CO  CO  'd-  TT T- 
rÖr   ÖÖÖ lo o o o o o 
Ö Ö  Ö  Ö  Ö Ö |o o o o o o 

I OS   CO   ^   ^   T-   <p- 
Iq q CM 5; 5; q 
IT-   T—   T—   O   CM   T- 
lo o o o o o 
ÖÖÖÖÖÖ |o o o o o o 

5 5 3 5 3g 
2 2 2 2 2 2 
W 1- 1- L-. U.      k. 
CO CO CO CO CO   CD 
z z z z z z 

IcD CM N- OS l«~ C0 
Im o o m m ,^- 
I1* x— o CJ5 co r>- 
Ico v- CO m T— co 
|05 o o o T— T— 
lo T~ T— T— ^r— ▼- 

1^ CO ■<r CD Tf o 
Ico CO •*■ CO CO CM 

1* o 05 05 co 1^- 
Ico CM m co 
|05 o o o T— T- 
lo T— f T~ T~ T~ 
|co CM CD CO m CD 
lo o o 'i- ■* O 

|co o CO CO m ^ 
Ico CM m T- CO 
|05 o o o T— T- 
lo T~ T— *" T— 'r" 

|l^ 05 CM TT ■* •* 
Im m •>«■ o o o 
1 ^_ CO CO CO CO co 
Ico o CM m *— CO 
|05 o o o T— T- 
lo T— V T_ ^~ ^^ 

T-  CM  T-  CM  T-  CM 

o o o o o o 

o o o o o o 

O)  0)  O)  S  N  h- o o o o o o 
o o o o o o 

222222 

CO   CO   CO   CO   CO   CO 

00   CO   CO   CO   CO  CO 
r- T- r- 

M   ^   S? ^H CO   CO   00   CO   CO   CO I ICO   CO   CO   CO   CO   CO 



Startup Test Checklist and Test Data Sheet 

DetectorS/N     Jtoq*6~V Date:        # '3-9 $ 

Software Ver.      S.&xB -J Time: *) •'7J 

Location:    ^^DSc    ^3S"/o 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafile name   ~7"°Vf'/o0    b*T  
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

y Display shows M43-APD 

Display shows the Software Version   

Display shows LED TEST followed by test patterns * 

Display shows HÖRNTEST and horn beeps twice v^ 

Display shows SELFTEST y 

Display shows STANDBY and backflush begins 'S 

Display shows READY within 30 minutes after startup 

Record Time    2- ■'7<<  

Display goes blank approx. 15 seconds after READY 

y 

V 

Tested by: Q. L**j> I £, \yg«.*v Date ?hhf 

Form M43-DVT-001 Rev B (June 9, 1998) 



Confidence Test Data Sheet 

9*ö^ö(,~ V Date: ?-3~?f Detector S/N 

Software Ver.    S.oäSl -  

Location:       £&S)£C     £ 3 .*/D 

Time: ^:77 

1. Connect communications cable and begin "Logall" 

A.       Recorddatafilename     To ^tuo <   D4T 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min) ^JOO 

Challenge time (sec) I 
Time to alarm (sec) 3 
Horn sounds <Pa§ä/Fail Pass / Fail Pass / Fail 
Display correctly identifies Blister 
(Note 1) 

CPls>/Fail Pass / Fail Pass / Fail 

Record response(s) CgRVÜM H 

(gTpM H 
NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

<PJp>/ Fail Pass / Fail Pass / Fail 

Record cleardown time °°- 2LV- AT 

Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min) 7J°O 
Challenge time (sec) / 
Time to alarm (sec) •"2. 

Horn sounds <£3Sy Fail Pass / Fail Pass / Fail 
Display correctly identifies Nerve 
(Note 1) 

(Tap / Fail Pass / Fail Pass / Fail 

Record response(s) <&RV>L MCE} 
qsr^CDM H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

Pass / Fail Pass / Fail Pass / Fail 

Record cleardown time o\:cs 

Note 2 - Detector must alarm eit her NRV or NRV/1 3LS 

Tested by: 

Form M43-DVT-002 

Date */*M 
Rev B (June 9, 1998) 



Detector S/N     9$OX6(° -S 

SoftwareVer.      S. *X8 - / 

Startup Test Checklist and Test Data Sheet 

Date: ^-J-fr 

Time: 5-'YS;sC 

Location: '%J)£d   £3S/o 

1. Initial Power On 

A. 

B. 

C. 

D. 

E. 

Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

Connect communication cable and begin "Logall" file. 

Recorddatafilename    To^/co . DA7  
(Attach copy of data with test records) 

Turn horn volume to full (clockwise) 

Connect power and begin stopwatch. 

Verify startup sequence. 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time    2-' 3F  

Display goes blank approx. 15 seconds after READY 

Pass 

\S 

Fail 

Tested by: <r. /-v>3* /f. U/ce;Vf^- Date *M?r 

Form M43-DVT-001 Rev B (June 9, 1998) 



Detector S/N 

Software Ver. 

Location:     ^ 

Confidence Test Data Sheet 

JtQXQt,-^ Date: $ -3 ~ 9# 

Time:        f^TlT^ 

1. Connect communications cable and begin "Logall" 

A.       Record datafile name TOX^/QO.  P4^T 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min) £l& 

Challenge time (sec) 1 
Time to alarm (sec) J 
Horn sounds (Pa§* / Fail Pass / Fail Pass / Fail 
Display correctly identifies Blister 
(Note 1) 

Pass / Fail Pass / Fail Pass / Fail 

Record response(s) <H£VU) M H 
C^CDM H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

<£§§§>/Fail Pass / Fail Pass / Fail 

Record cleardown time 6O:JI- 

Note l - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min) 

*~)J ov 

Challenge time (sec) \ 
Time to alarm (sec) J 
Horn sounds <20£/ Fail Pass / Fail Pass / Fail 
Display correctly identifies Nerve 
(Note l) 

(Tags / Fail Pass / Fail Pass / Fail 

Record response(s) (NR> L(^H 
BLS L M H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

(PasJ)/ Fail Pass / Fail Pass / Fail 

| Record cleardown time Oo: Tf 

Note 2 — Detector must alarm eit her NRV or NRV/l 3LS 

Tested by:  uzQju^^y   / JjjT/n,^_ Date T(tfr 
Form M43-DVT-002 Rev B (June 9, 1998) 



en 
ro 
Q. 

§ 

o 

t 

i 
S3 

o 

*^ 

.1(1 

o    <+ 

UM 
Oi 

CL 
e 
I- 

J 
la 
■7 

C/3 

o 
LL 

c 
LU 
ro 
ro 
Q 

•»!     "51 

iff 

Q. 
E ro 

a», 
o 

CL 

>«N*^ 

Is*       rs 

■?8 gJa 

■z s 

H 

>■   v 

v/1 

n 
cri 

CL 
>« (0 

r- 

(01 
Q! 

o 
o 

«5 
> 

< 

T 

n 

£1 

4- 

y 

o 
I 
p 

vT 

e 
id 

/ 

c 
'S 

(■ 

"j <*. 

) 
o 

V 

V 

v> 

v> 

a- 
0< 

S 

< 

Ji 

3: 

H 

4- 

o 

.3 

JO V* 

i 
vj- 

V) 

4- 

s!> 

'9 

7 

r 
5 

is 

2 

o 

r-» 
O 

& 



1 
o                                                                                                                                                                                                                                    .  

f 

^1 ^ \ 

en 
ro 

■3 
BO 

-f 
a. 

c 

£ 
E 
0 
O 

> 
I 
O 
O 

vT 

f 

:r 

a. 
CL 
C 

i 

1 

I 

1; 
> 

1, 
O 

1 
A 

0 

0 
!> 

mm 

4 

3 

i 

ii» 

■ 

c r» f. U, 
ro 

O 
5 
0 

T3 

03 
E 3* 

O) 1 
ro <u ^ 0 —- — 

fc ^0 >«> 1 
0 

; c 
0 -v „ —v b 

| 

.2:   if 

0. 
E 

E 
ro 
< 

73 
CO 
ro 
u 

U n. i 1 
^2 

A" 
32 
0? 

2:   4» F 
ro 
< 

a) 
E r v\ 

.c 
i a 

^•2 

E «r 
2 ro n 

u 
c 
0 °£ <F 

O 

c 
.O 
ro 
0 
0 
_j 

"33 
0} 

si- i 
en 

0. 
E 
03 

CO 

r 

0> 

-   J 0 ^ 

O I VJ 
3- < 

1 W" 
n i y 

i 

a) 
E 

•9 

1» 

3- 

0 

27 
s 
^ if 05 

-9 T. 

c 
a. 

OS 
'to 

ro 0. 

! 
i 
1 
i 

r- 
ro 
■a 
•a. 

o 
u. 

c 
LU 

us     ! 
~  1 ! 

"o   C* 
tu     V  ! 
CO     .  l-i-i 
0   \L>i 

t"5 
< 

2 r 
^ 

0 
T 

F. 
CD 

T3C 
ro 
"5 
Ü! 

3        7    : 

a. 
2        i2 
aj       ro 
a      IQ 

0 r f r 
t 

r-- •r r~ C O- 



o 

r-?l 
0) 
O! 
TO 
Q. 

o 
I 
o 

-z 
c 
/ 
r 

3 
1 

c 
0) 
E 
E o 
O 

i 
'S 
y 

3 

c 
03 
0) 

O 

c 
o 

■o 

03 
E 

1    T» 
u c 

03 c 
<n (1) y o ~3 

O E SJ3 •J? <9 o 
o c 
o 

.C3 p> 

Li 

Q. 
E 
as 

E 
ro 
< 

"55 
w 
ra 
o 

4* i 
s i 

re; F | 
0)! u. OJ 
QJ 
O! 

(U 

< £ r^ 50 

sz 
CH 
o1- 

03 
E 

hi u c 
o 0 Q U 

c 
o •^ 

•4 
^ 5 •X 3. 

13 < _•* °T <L <=£. *£ u 
o 

_J 

"5 i 
0) 
CL 
E 
ra 

*> 
o 

j 
u 

J 
< ) U 

0, 

H C/3 C/J —- s       r» 

i 

j 0) 
£ 5§ 1/» 

IT«» 

3 

0) 

p. 

p 

j 
03 

ra 
J> r- J. t ! Q. T> ^•CT ^a^ 

F 

o, 

:   i 
.  ■ 

;    S 
i 

>> 
1- 

CO 
^3 

«a ^) TO 
'£3. 

P o 
LL 

2r 03 
>* 
O 

^ 
a c 

III a ••;    |E u> f f- 
ro 
ro 
n 

a. 
3. 
G. 

£      JS 
CD        1 03 
Q      JO f £ 0 r ■o c 

0) O 



o 

a 
CO 
a 

1 

i 
1 

L 
—i 
y 

£ 

T 

a 
E 
£ 
c 
c 

o 
\ 

*•» 
tr 

/ 
«—■> 

1       £ 

j 
5 

o 
) 

I 
■ r r 

\* 

Si 
O -c 

in \   N 

5' 
Jf 

c 
c 

"Ö 
X 
C 

—» 

L!! 

£      I 
1-      < 

o 
.u 
J3 
"to 
0) 
to 
o 

si 
2; -7 

Oi 

£ 
a 
< 1 >5 

Z -^ 

| 

15 
Q__ 

c 
o 
ro 
u 
o 

_J 

"5 
a) 
H 

si 

a 
E 
o 
c 
o 
O 

■> 

4 6 

I 
={fc          CD 
a)       Q 

i   1 
CO        CO c I 

ti2 
.Ok 

J 
to 
6 d 

- £ 

i 
i 
i 

i 
(1) 

E 
~J 

i. 
*   • r-» 

r 
n 

F 

j                  ! 

i            i 

..!     1 
1 03 
la. 

>> 
If s 
!■§    CL 

ID *-• 
| 

o 

c 
HI 
TO 

10 
_a>; 

^. 
o; 

CO 
o 
Q. 
k_ 
3 
3. 

i ^     1 
■^    'a 

:iZ 
£     j« 
a)      ! to 
a    -a 

O 

J? o 
■r o r §8 



M43 Upgrade 
8/3/98 

Monday 
Targets: 

Agent = GD 

Cone. = 
Temp = 20 

RH = 0 

Std #1 = 1.9720 

Std#2 = 

MINICAMS: 
Flow = 100 

Time = 30 

Project:  Provide GD, GB, GA, VX, and HD to contractor to set windows 

Operators: Juan & Sonny 
NOTES: 

Set agent generator for GD. 
Run Standard Curve using GD @ 1.972 ng/ul 

GD Log File 

1 2245 0609 

2 4698 0614 

3 6926 0618 

4 9138 0623 

5 10280 0641 

GD Generator Settings 
agent= 1.5ccAn gen temp = 20.0 C 

dry air = 3.0 Um genRH = 0% 

wet air = 0.0 ttn ambterrp = 

89t temp = 5 C ambRH- 

3 Sample # 1 (30 sec @ 100 cc/min) = 2941 nA 
4 Increase Agent concentration. 

5 Sample-* 2 »30 sec @ 100 cc/min) = 7432 nA 

6 Decrease Agent concentration. 
7 Sample * 4 (30 sec-@ 100 cc/min) = 3922 nA 
8 Sample # 5 (30 sec @ 100 cc/min) = 6308 nA 
9 Sample # 6 (30 sec @ 100 cc/min) = 6142 nA 

10 Start test - MSS & Intellitec 
11 Sample #7 (30 sec @ 100 cc/min) = 5534 nA 
12 Continue testing 
13 Sample # 8 (30 sec @ 100 cc/min) = 4793 nA 
14 Start test- ETG 

.056 mg/m3 

.142 mg/m3 

.074 mg/m3 

.12 mg/m3 

.117 mg/m3 

.105 mg/m3 

.091 mg/m3 

Log file = 0833 

Log file = 0856 

Log file = 1026 
Log file = 1142 

Log file = 1250 

Log file = 1344 

980803GD.XLS 
Printed: 8/4/98 

Page 1 of 1 

0perator_ 

Operator_ 



Confidence Test Data Sheet 

Detector S/N    9 $*Ji+6 - jtV _ Date: 

SoftwareVer.    S.*Z3 - I Time: 

Location:   SkS>£c~    /£3S'£> 

t-«~1. 
oe:3s~ 

l. Connect communications cable and begin "Logall" 

A.       Record datafile name    7"<9y /o?. j>fi r 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min) _ 

Challenge time (sec) / 

Time to alarm (sec) 2_ 
Horn sounds CEa§s>Fail Pass / Fail Pass / Fail 
Display correctly identifies Blister 
(Note 1) 

CgassyFail Pass / Fail Pass / Fail 

Record response(s) NRV L M H 
<lO>LC@>H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

CPass)/ Fail Pass / Fail Pass / Fail 

Record cleardown time ö:ar 
Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min) 
Challenge time (sec) / 
Time to alarm (sec) 3 
Horn sounds Cjass^Fail Pass / Fail Pass / Fail 
Display correctly identifies Nerve 
(Note 1) 

<3[§ssyFail Pass / Fail Pass / Fail 

Record response(s) QiRyXDM H 
<Bj§^'M H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

<^as|)/Fail Pass / Fail Pass / Fail 

Record cleardown time ^;yö 
Note 2 - Detector must alarm eit her NRV or NRV/1 3LS 

Tested bv:   fSh W*^7 Date ?- V-9* 

Form M43-DVT-002 Rev B (June 9, 1998) 



Confidence Test Data Sheet 

£--*-? ^ 

0* :3& 

Detector S/N    9&>a^£-3*.T     v Date: 

Software Ver.      5.öl. g -/ Time: 

Location:     £k$£C     £l£~/P 

1. Connect communications cable and begin "Logall" 

A.       Record datafile name     7~a^/a 7, J>/} 7~" 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min) •— 

Challenge time (sec) / 
Time to alarm (sec) JT 
Horn sounds <P]is£jFail Pass / Fail Pass / Fail 
Display correctly identifies Blister 
(Note 1) 

CFäss^Fail Pass / Fail Pass / Fail 

Record response(s) NRV LMH 
<BlS>LCS>H 

NRV LMH 
BLS L M H 

NRV LMH 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

(/Pass) Fail Pass / Fail Pass / Fail 

Record cleardown time J :3y 
Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min)   

Challenge time (sec) / 
Time to alarm (sec) 2_ 
Horn sounds (^Pap^Fail Pass / Fail Pass / Fail 
Display correctly identifies Nerve 
(Note 1) 

<^PassyFail Pass / Fail Pass / Fail 

Record response(s) <NRVQ7M H 
dp L®H 

NRV LMH 
BLS L M H 

NRV LMH 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

Qass>Fail Pass / Fail Pass / Fail 

Record cleardown time / :JL-) 

Note 2 - Detector must alarm eil .her NRV or NRV/] BLS 

Tested by: M lZ0~f7 Date t-Y~*tr 

Form M43-DVT-002 Rev B (June 9,1998) 
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8/4/98 
Tuesday 

Targets: 
Agent = GD 

Cone. = 

Temp = 20 

RH = 90 

Std #1 = 1.9720 

Std#2 = 

MINICAMS: 

Flow = 25 

Time = 15 

Man 
•c 
% 
no/pi 
ng/ul 

cc/m 
sec. 

M43 Upgrade 
Factor: 1 0.0012 

(pi) (units) 

10000.00 

8000.00 - 

3900.00 - 

c 
«000.00 

2000.00 ■ 

0.00 ( 

I 

^—1^-T> 

0 0 

1 2150 

2 4606 

3 6442 

4 8437 

5 10157 

0.001           0.002           0.003           0.004          0.005           0.006           0.007           0.008           0.009            0.01 
Agent (in ug) 

Project:  Provide GD, GB, GA, VX, and HD to contractor to set windows 
Operators: Juan & Sonny 
NOTES: 

Set agent generator for GD @ 90 % RH. 
Run Standard Curve using GD @ 1.972 ng/u! 

GD Log File 

1 2150 0618 

2 4606 0648 

3 6442 0627 

4 8437 0633 

5 10167 0638 

3 Sample # 1 (30 sec @ 100 cc/min) = 3054 nA =.055 mg/m3. 
4 Increase Agent concentration 

5 Sample # 2 (30 sec @ 100 cc/min) = 542 nA =.007 mg/m3. 

6 Sample # 3 (30 sec @ 100 cc/min) = 5425 nA =.101 mg/m3. 
7 Sample # 4 (30 sec @ 100 cc/min) = 6509 nA =.122 mg/m3. 
8 Begin testing ETG. MSS, Intellrtec 
9 Sample # 5 (30 sec @ 100 cc/min) = 6975 nA = .13 mg/m3. 

10 Begin second trial. 
11 Sample # 6 (30 sec @ 100 cc/min) = 6530 nA = .12 mg/m3. 
12 Begin third trial. 
13 Sample # 7 (30 sec @ 100 cc/min) = 6995 nA = .13 mg/m3. 
14 Set agent generator for GD 1.649 mg/m3 
15 Sample # 8 (15 sec @ 25 cc/min) = 10867 nA = 1.513 mg/m3. 
16 Decrease agent concentration. 
17 Sample # 9 (20 sec @ 25 cc/min) = 9705 nA = 1.102 mg/m3. 
18 Sample # 10 (15 sec @ 25 cc/min) = 6811 nA = 1.022 mg/m3. 
19 Start first trial @ 1.022 mg/m3 
20 Sample #11 (15 sec @ 25 cc/min) = 6775 nA = 1.017 mg/m3. 
21 Start second trial @ 1.017 mg/m3 
22 Sample # 12 (15 sec @ 25 cc/min) = 6666 nA = 1.017 mg/m3. 
23 Start third trial @ 1.00 mg/m3 

GD Generator Settings 

agent= 15cc*n gen temp = 20.0 C 

*y«ir = 0.0 ttn genRH = 90% 

wetair = 3.0 Un amb temp = 

agttemp* 5 C ambRH- 

Log file = 0712 

Log file = 0738 

Log file = 0813 
Log file = 0823 

Log file = 0907 

980804GD.XLS  - Page 1 of 1 
Printed: 8/4/98 

Operator_ 

Operator_ 
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M43 Upgrade 
8/5/98 

Wednesday 
Target«: 

Factor 

Agent = GA 

Cone. = 

Temp = 20 

RH = 10 

Std #1 = 0.7910 

Std#2 = 

MINICAMS: 
Flow = 50 

Time = 20 

•c 
% 
ng/pl 
ng/ul 

cc/m 
sec. 

urn 
O.O001 

(units) 

933 
1877 
2836 

0.001 0.0015 
Agent (in ug) 

0.0025 

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows 

Operators: Juan & Sonny 
NOTES: 

Set agent generator for GA low RH. 
IRun Standard curve using GA @ .791 ng/ul. 

0 0 Log File 

1 933 0712 

2 1877 0716 
3 2836 0721 

GA Generator Settings 
agent= .19CCM1 gentemp* 20.0 C 

dryair= 3.0 Mn genRH* OK 

wet air» 0.0 Un ambtemp = 

agtternp* 5 C ambRH = 

3 Sample # 1, (20 sec @ 50 cc/min) 
4 Raise agent concentration 

5 Sample # 2. (20 sec @ 50 cc/min) 
6 Start first trial. 
7 Sample * 3. (20 sec @ 50 cc/min) 
8 Start second trial. 
9 Sample # 4, (20 sec @ 50 cc/min) 

10 Start third trial. 
11 Increase humidity. RH = 90% 
12 Sample # 5, (20 sec @ 50 cc/min) 
13 Begin first trial. 
14 Sample # 6, (20 sec @ 50 cc/min) 
15 Begin second trial. 
16 Sample 9 7, (20 sec @ 50 cc/min) 
17 Begin third trial. 

987 nA = .05 mg/m3. 

2072 nA = .104mg/m3. 

2290 nA = .115mg/m3. 

2298 nA = .116mg/m3. 

2298 nA = .116mg/m3. 

2209 nA = .111 mg/m3. 

2356 nA = .119mg/m3. 
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Startup Test Checklist and Test Data Sheet 

Detector S/N       9#6zae- y Date: & - (> - f t 

Software Ver.       f.0 2.6 -i Time: 8,:2S~ 

Location:     £AS)cC   £.3S~/0 &J&JZ? JL^ 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafile name     7V y/J2 3.3/» T 
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD ^"   

Display shows the Software Version ^   

Display shows LED TEST followed by test patterns «^"   

Display shows HÖRNTEST and horn beeps twice """   

Display shows SELFTEST ^~   

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time      *.' 2-g  

Display goes blank approx. 15 seconds after READY 

s 

Jfzl Tested by:       J^UJSLC -^  Date g^-f jf- 

Form M43-DVT-001 Rev B (June 9, 1998) 



Confidence Test Data Sheet 

Detector S/N     tfazcL-*/ Date: 

Software Ver.     S.czS -i Time 

Location:      C ß x> COA*  £ 3 S"'o 

e-t-')? 
#:jir 

1. Connect communications cable and begin "Logall" 

A.       Record datafile name    y^V/pL 3 .3)A7 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min) 
Challenge time (sec) / 
Time to alarm (sec) 2- 

Horn sounds <^assj/ Fail Pass / Fail Pass / Fail 
Display correctly identifies Blister 
(Note 1) 

CPasj?/ Fail Pass / Fail Pass / Fail 

Record response(s) NRV L M H 
CBLÖ~M H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

CFass) Fail Pass / Fail Pass / Fail 

Record cleardown time <? .'-aS- 
Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min) 
Challenge time (sec) / 
Time to alarm (sec) s~ 
Horn sounds ^Pä^l^Fail Pass / Fail Pass / Fail 
Display correctly identifies Nerve 
(Note 1) 

qPast^Fail Pass / Fail Pass / Fail 

Record response(s) <3ky;LCE)H 
BLS L M H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

(PassyFail Pass / Fail Pass / Fail 

Record cleardown time *:3.c 
Note 2 — Detector must alarm eit herNRVorNRV/l BLS 

Tested by :Jfe d^W-y Date g^Tf 

Form M43-DVT-002 Rev B (June 9,1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N     ?g*3L*&-S~ Date: c?-£-9$-  

Software Ver.      S. />.2 & -) Time:      *-^-^.' 3Y 

Location:     <£#D£<1    £3S'£> 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafile name   / 0S~/3. 3.3>&T~  
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD ^   

Display shows the Software Version _*_   

Display shows LED TEST followed by test patterns __}£_   

Display shows HÖRNTEST and horn beeps twice     

Display shows SELFTEST -^"   

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time ^'3^  

Display goes blank approx. 15 seconds after READY _V_ 

S 

Tested by:       s\C/   $LgUjr^7  Date -Jlli-ZJ-f" 

Form M43-DVT-001 Rev B (June 9,1998) 



Confidence Test Data Sheet 

Detector S/N      f &Ö2. *4>- S~ 

Software Ver.       S. o 2. ß - / 

Date: 

Time: 

Location:        «£22f><2>    ^£A-b£<L. 

*-*- ?r 
£> t: 3 v 

1. Connect communications cable and begin "Logall" 

A.       Record datafile name     ~S~#S J3. 3 . J>A T 

B. 

(Attach copy of data with test records) 

Use menu to turn on display (optional) 

2. "H" Simulant Test 

Startup testing only: elapsed time 
since power on (min) 
Challenge time (sec) / 
Time to alarm (sec) S' 
Horn sounds Q'ass'/^Fail Pass / Fail Pass / Fail 
Display correctly identifies Blister 
(Note 1) 

C Pass) Fail Pass / Fail Pass / Fail 

Record response(s) NRV L M H 
cgr^Lcgj-H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

<^ass) Fail Pass / Fail Pass / Fail 

Record cleardown time ^.'3-> 
Note 1 - Detector must alarm either BLS or BLS/NRV 

3. "G" Simulant Test 

Startup testing only: elapsed time 
since power on (min) 
Challenge time (sec) V 
Time to alarm (sec) /O 
Horn sounds ^assj Fail Pass / Fail Pass / Fail 
Display correctly identifies Nerve 
(Note 1) 

CFassJfrail Pass / Fail Pass / Fail 

Record response(s) <^RY5L&PH 
BLS L M H 

NRV L M H 
BLS L M H 

NRV L M H 
BLS L M H 

Cleardown less than 5 minutes 
after alarm (mm:ss) 

(^Pass^Fail Pass / Fail Pass / Fail 

Record cleardown time /:yj~ 
Note 2 — Detector must alarm eit her NRV or NRV/l BLS 

Tested by: ^J^7 Date <f-£-f f 

Form M43-DVT-002 Rev B (June 9, 1998) 
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M43 Upgrade 
8/6/98 
Thursday 

Targets: 
Agent = GB 

Cone. = 

Temp = 20 

RH = 10 

Std #1 = 0.3998 

Std#2 = 

MINICAMS: 

Flow = 50 

Time = 15 

•c 
% 
ng/ul 
ng/ul 

cc/m 
sec. 

Factor: 1 0.0001 

5000.00 - 

4500.00 - 

4000.00 ■ 

3500.00 - 

3000.00 

2®0.00 ■ 

2§0.00 • 

1500.00 • 

1000.00 • 

500.00 • 

W) (units) 

0 0 

1 846 

2 1768 

3 2705 

4 3636 

5 4450 

-500.00 i 0.0002         0.0004         0.0006         0.0008 AgeÖtOflh Ug) 0.0012         0.0014         0.0016         0.0018          0.002 

Project:  Provide GD, GB, GA, VX, and HD to contractor to set windows 

Operators: Juan & Sonny 
NOTES: 

Set agent generator for GB low RH. 
Run Standard curve using GB @ .3998 ng/ul. 

0 0 Log File 

1 846 0631 

2 1768 0636 

3 2705 0641 

4 3636 0646 

5 4450 0651 

GB Generator Settings 

agent = .25eetoi gen temp = 20.0 C 

dry air = 3.0 Mil genRH = 0% 

wetalr= 0.0 ton ombtemp = 

agttemp = 5 C ambRH = 

3 Sample # 1. (15 sec @ 50 cc/min) = 

4 Increase agent concentraation 
5 Sample # 2, (15 sec @ 50 cc/min) = 
6 Increase agent concentration 
7 Sample #3, (15 sec @ 50 cc/min) = 
8 Increase agent concentration 
9 Sample #4, (15 sec @ 50 cc/min) = 

10 Begin trail #1 
11 Sample #5, (15 sec @ 50 cc/min) = 
12 Begin trail #2 
13 Sample #6, (15 sec @ 50 cc/min) = 
14 Begin trail #3 
15 Raise humidity.  RH = 90% 
16 Sample #7. (15 sec @ 50 cc/min) = 
17 Sample # 8. (15 sec @ 50 cc/min) = 
18 Increase agent concentration 
19 Sample # 9. (15 sec @ 50 cc/min) = 
20 Begin trail #1 @ 90% RH 
21 Sample # 10, (15 sec @ 50 cc/min) = 
22 Sample # 11, (15 sec @ 50 cc/min) = 
23 Begin trail #2 @ 90% RH 
24 Sample #12, (15 sec @ 50 cc/min) = 
25 Begin trail #3 @ 90% RH 

1383 nA 

1787 nA 

2531 nA 

2760 nA 

3278 nA 

3158 nA : 

3160 nA 
2459 nA 

.05 mg/m3. 

.064 mg/m3. 

.09 mg/m3. 

.099 mg/m3. 

.113 mg/m3. 

.113 mg/m3. 

.113 mg/m3. 

.088 mg/m3. 

3021 nA = .108mg/m3. 

3545 nA 
3039 nA 

.126 mg/m3. 

.109 mg/m3. 

Log File = 0742 

3200 nA = .114mg/m3. 

Log File = 0917 

Log File = 0952 
Log File = 1209 

LogFile = 1224 

LogFile = 1249 
LogFile = 1309 

LogFile = 1334 

980806GB.XLS 
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M43 Upgrade 
8/7/98 

Friday 

Targets: 

Agent = HO 

Cone.  = 

Temp = 20 

RH = 10 

Std #1 = 38.60 

Std 92 = 

MINICAMS: 

Flow = 20 

Time = 8 

M9'] 

°C 
% 
ng/pl 
ng/ul 

cc/m 

sec. 

Factor: 1 0.0251 

i/ii) lunits) 

L                                                                                ^—"Z"t> 
0 0 

!  16000.00 1 4482 

i  14000.00 2 8783.9 

i   12000.00 3 12646.9 

j   10000.00 
4 15949.1 

;   goo.oo • 
;    3 
i    6000.00 - 

j    4000.00 • 

0.00 1 

i   -2000.00 ! 

^"^1*^^" 
V              0.02               0.04               o.OB      Agerft-°.fti ug)       0:               °-12              °-14               °-16 

Project:   Provide GD, GB, GA. VX. and HD to contractor to set windows 

Operators:  Juan & Sonny 

NOTES: 

Set agent generator for HD low RH. 
Run Standard curve using HO @ 38.60 ng/ul. 

0 0 

1 4482 

2 8783.9 

3 12646.9 

4 15949.1 

HD Generator Settings 

agent= .25 CO«! gen ten» « 20.0 C 

dry air = 3.01hl ganSH» 0% 

wetair = 0.0 Un am ierro = 

agttefflp3 20 C armRH = 3% 

3 Sample # 1. (50 sec @ 50 cc/min) 

4 Increase agent concentration 

5 Sample # 2. (50 sec @ 50 cc/minl 
6 Sample 9 3, (50 sec @ 50 ccmin) 
7 Begin Trial # 1 @ 1.933 mg/m3 
8 Sample 9 4. (50 sec @ 50 cc/minl 
9 Begin Trial # 2 @ 2.12 mg/m3 

10 Sample 9 5. (50 sec @ 50 cc/minl 
11 8egin Trial 9 3 @ 2.047 mg/m3 
1 2 Raise Humidity. RH = 90% 
13 Sample 9 6, (50 sec @ 50 cc/minl 
14 Lower concentration 
15 Sample 9 7, (50 sec @ 50 cc/min) = 
1 6 Begin Trial 9 1 @ 1.933 mg/m3 and 
17 Sample 9 8. (50 sec @ 50 cc/minl : 
18 Begin Trial #1 @ 2.154 mg/m3 and 
19 Sample 9 9. (50 sec @ 50 cc/minl : 
20 Begin Trial 9 1 @ 2.258 mg/m3 and 
21 Sample #10. (8 sec @ 20 cc/minl = 
22 Sample 9 11. (8 sec @ 20 cc/min) = 

13812 nA = 3.11 mg/m3. 

= 8911.5 nA 
= 8720 nA = 

= 9528 nA = 

= 9214 nA = 

= 10804nA 

= 9859 nA = 
90% RH 
■ 9677 nA = 
90% RH 

■■ 10126nA 
90% RH 
: 3238 nA = 
■ 8126 nA = 

= 1.9771 mg/m3. 
1.933 mg/m3. 

2.12 mg/m3. 

2.047 mg/m3. 

= 2.415 mg/m3. 

2.197 mg/m3. 

2.154 mg/m3. 

: 2.258 mg/'m3. 

10.39 mg/nr>3. 
2860 mg/m3. 

23 Sample 9 12. (8 sec @ 20 cc/min) = 10349 nA = 36 mg/rn3. 

24 Begin Trial 9 1 @ 36 mg/m3 
25 Sample 9 13. (8 sec @ 20 cc/minl = 9892 nA = 34 mg/m3. 
26 Begin Trial 9 2 @ 34 mg/m3 
27 Sample # 14. (8 sec @ 20 cc/minl = 15006 nA =52.917 mg/m3. 

28 Begin Trial 9 3 @ 52.917 mg/m3 

HD Generator Settings 
agent = |    .25 com gen temp = |       20.0 C 

ayajr^l      0.0 Mil gen RH «i         0 % 

wetair»!      3.0 Wn amOtemp 3 

agttsiro»!       20 C amBRH = 30% 

980807HD.XLS  -  Page 1 of 1 
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8/10/98 
Monday 

Targets: 

M43 Upgrade 

Agent = HD 

Cone. = 

Temp = 20 

RH = 10 

Std #1= 38.60 

Std #2= 

MINICAMS 

Flow = 100 

Time = 30 

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows 

Oper 1 

NOTES: 

Set agent generator for HD @ 52 C and -25% RH. 

Run Standard curve using HD @ 38.6 ng/ul. 

1 2780.5 

2 6942.2 

3 10808 

4 14063 

5 16490.7 

HD Generator Settings 

agent = 200 cc/m gen temp = 20 C 

dry air = 2.25 l/m gen RH = 25% 

wet air = 0.75 l/m mb temp = 18 C 

agt ternp = 20 C amb RH = 0% 

3 Sample* 1,30 sec@ 100 cc/min = 14949.7 nA = 3.38 mg/m3. 

4 Decrease agent concentration. 

5 Sample # 2,30 sec @ 100 cc/min = 8589.1 nA = 1.95 mg/m3. 

6 Sample # 2,30 sec @ 100 cc/min = 8759.5 nA = 1.99 mg/m3. 

7 Sample # 3,30 sec @ 100 cc/min = 9092.5 nA = 2.06 mg/m3. 

8 Begin trail # 1 @ 2.06 mg/m3 

980810hd - Page 1 of 1 
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8/11/98 
Tuesday 

Targets: 

M43 Upgrade 

Agent = GB 

Cone. = 

Temp = 20 

RH = 10 

Std #1= 0.3998 

Std #2= 

MINICAMS 

Flow = 50 

Time = 15 

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows 

Oper 1 

NOTES: 

Set agent generator for GB @ -30 C. 

Run Standard curve using GB @ .3998 ng/ul. 

log file 

1 841 0633 

2 1767 638 

3 2697 642 

4 3526 647 

5 4367 652 

GB Generator Settings 
agent = cc/m gen temp = C 

dry air = 3.00 l/m gen RH = 25% 

wet air = 0.00 l/m mb temp = 18 C 

agt temp = 20 C amb RH = 0% 

3 Intellitec and MSS detectors were taken out of hood for repairment 

4 Sample # 1,15 sec @ 50 cc/min = 3094 nA = .112 mg/m.3 

5 Start test on ETG Detectors @ .112 mg/m3 

6 Sample # 2,15 sec @ 50 cc/min = 3559 nA = .129 mg/m3 

7 Lower agent concentration 

8 Sample # 3,15 sec @ 50 cc/min = 2857 nA = .104 mg/m3 

9Trail#2,@.104mg/m3. 

10 Start test on Intellitec Detectors @ .104 mg/m3 

Logfile = 1204 

Logfile = 1232 

Logfile = 1250 

980811gb - Page 1 of 1 

Printed: 8/13/98 

Operator. 

Operator_ 



Startup Test Checklist and Test Data Sheet 

DetectorS/N     ?g*2*& - ? Date:        f-'2--t?  

Software Ver.      S".&z3- / Time: ° & : **' &  

Location:     £%£££    £3£~/o 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Recorddatafilename     7Vy/6tf .JAT 

(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD v^~~   

Display shows the Software Version ^"   

Display shows LED TEST followed by test patterns «^   

Display shows HÖRNTEST and horn beeps twice "^   

Display shows SELFTEST ^   

Display shows STANDBY and backflush begins   

Display shows READY within 30 minutes after startup -^""'         £111*.**- 

Record Time 2.1*6  **^1 

Display goes blank approx. 15 seconds after READY __j^T   z: 3* 

Tested by: 27 L^OA^^7  Date f-tz-9t 

Form M43-DVT-001 Rev B (June 9, 1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N     9^93.^--i" Date: tf-/X-9? 

Software Ver.       f.^7.8-/ Time: 68'T.£0.  

Location:      &Rb£C   3S/& 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Recorddatafilename   ~7~6-£~/&ö. J)A 7~ 
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD "   

Display shows the Software Version *^   

Display shows LED TEST followed by test patterns «^""   

Display shows HÖRNTEST and horn beeps twice     

Display shows SELFTEST _J^T   

Display shows STANDBY and backflush begins ^   

Display shows READY within 30 minutes after startup _^_          8\Si i' ^ 

Record Time        «2/3 #  6tf*\*t 

Display goes blank approx. 15 seconds after READY •^ z •■ ** 

Ma Tested by:     J-\ CL>^^7'  Date t-U-ff 

Form M43-DVT-001 Rev B (June 9, 1998) 
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8/12/98 
Wednesday 

Targets: 

Agent= GD 

Cone. = 

Temp = -30 

RH = 0 

Std#1= 1.972 

Std#2= 

MINICAMS 

Flow = 50 

Time = 20 

•c 
% 

ng/pl 

ng/pl 

cc/m 

sec. 

M43 Upgrade 
Factor: #NUM! 

(Ml) (units) 

2145 

4189 

6276 

8064 

10284 

0.4 Agenten ug) 0.6        0.7 

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows 

Operators: Juan & Sonny 

NOTES: 

Set agent generator for GD @ -30 C. 

Run Standard curve using GD @ 1.972 ng/ul. 

LogFile 

1 2145 0623 

2 4189 0628 

3 6276 0632 

4 8064 0637 

5 10284 0641 

GD Generator Settings 

agent = .03 cc/m gen temp = -30 C 

dry air = 3.00 l/m gen RH = 0% 

wet air = 0.00 l/m mb temp = 20 C 

agttemp = 0 C amb RH = 0% 

3 Sample # 1,20 sec @ 100 cc/min= 1053 nA = .029 mg/m3 

4 Increase agent concentration 

5 Sample # 2,20 sec @ 100 cc/min= 3599 nA = .103 mg/m3 

6 Sample # 3.20 sec @ 100 cc/min= 3983 nA = .114 mg/m3 

7 Begin Trail # 1 @ .114 mg/m3 for ETG detectors. 

8 Sample # 4,20 sec @ 100 cc/min= 4428 nA = .127 mg/m3 

9 Lower agent flow: agent: .08 cc/m 

10 Begin Trail # 1 for MSS & intellitec. 

11 Sample # 5,20 sec @ 100 cc/min= 4493 nA = .129 mg/m3 

12 Sample # 6, 20 sec @ 100 cc/min= 9991 nA = .288 mg/m3 

13 Set agent generator for GB @ -30C. 

14 

Log File = 0728 

Log File = 0759 
Log File = 0958 

Log File = 1027 

Log File = 1027 

Log File = 1439 

1 841 

2 1767 

3 2697 

4 3526 

5 4367 

15 Sample #7,20 sec @ 100 cc/min= 5857 nA = .160 mg/m3 

16 Test Intellitec and MSS detectors. 

980812gd - Page 1 of 1 

Printed: 8/13/98 

Operator. 

Operator. 



Startup Test Checklist and Test Data Sheet 

Detector S/N      f * ° ^ * ~ & t                   Date: tit* hi 
Software Ver. ^ $ ° ^£                          Time: t:rf 

location:          £>0£C~   Kü>fc 7^0 -4-sific- 

- 1. Initial Power On 

A.       Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B.       Connect communication cable and beg in "Logall" file. 

Record datafile name     ~T° ¥/ & $ c DAT- 
(Attach copy of data with test records) 

C.        Turn horn volume to full (clockwise) 

D.       Connect power and begin stopwatch. 

E.       Verify startup sequence. 

Pass            Fail 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

\S 

v/ 

v/ 

Display shows HÖRNTEST and horn beeps twice _^_ 

Display shows SELFTEST ^ 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time ^' t°  

Display goes blank approx. 15 seconds after READY 

Tested by: ^   L°^ Date W'r 

Form M43-DVT-001 Rev B (June 9,1998) 



Startup Test Checklist and Test Data Sheet 

Detector S/N     ftOVir*? Date: f/"/ ff 

SoftwareVer.   HS^IT Time: __J~±fl_82l2=- 

Location:        g7lß6C-^fr^J 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Recorddatafilename     /oS f(o$\ D>/t-T  
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD 

Display shows the Software Version ^ 

Display shows LED TEST followed by test patterns J 

Display shows HÖRNTEST and horn beeps twice >■/ 

i/ Display shows SELFTEST 

Display shows STANDBY and backflush begins ■/ 

Display shows READY within 30 minutes after startup 

Record Time    3 'SO  

Display goes blank approx. 15 seconds after READY 

Tested by: ($,       L» 7- cj  Date S**^ 

Form M43-DVT-001 Rev B (June 9, 1998) 
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Startup Test Checklist and Test Data Sheet 

DetectorS/N     9#OZQ£>- V Date: ^-'V-??  

Software Ver.      S. * 2. 8 - / Time: öß.'l (c  

Location:   £RP£C  S3X/& —r~        .  <-D * r      ^ 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafile name     ~7~aY/1V .3AT 

(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time 2 'S2—  

Display goes blank approx. 15 seconds after READY 

^ 

Tested by: /fc<X^^7  Date t/il/** 

Form M43-DVT-001 Rev B (June 9, 1998) 



Startup Test Checklist and Test Data Sheet 

DetectorS/N      ?jf*z0* -S" Date: f - /Y- 4 f 

Software Ver.      S.azB-J Time: Ö t.' 3 y  

Location:     £Rj>t=c    *?3S~/£> 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafile name     TAT'?^ 3A 7~ 
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time    3 -S &  

Display goes blank approx. 15 seconds after READY 

S 

Tested by:      IS tOj>ecuvr-y  Date 1r//v/+ S^ 

Form M43-DVT-001 Rev B (June 9,1998) 
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8/14/98 
Friday 

Targets: 

Agent = VX 

Cone. = 

Temp = 52 

RH = 25 

Std #1= 3.5468 

Std #2= 

MINICAMS 

Flow = 100 

Time = 40 

°c 
% 

ng/pl 

ng/jJl 

cc/m 

sec. 

M43 Upgrade 
Factor: 1.1 

0.5 

1.5 

0.0013 

(units) 

927 

1806 

2650 

3195 

Project: Provide GD, GB, GA, VX, and HD to contractor to set windows 

Operators: Terri, Juan, Sonny & Kwok 

NOTES: 

Set agent generator for VX @ 52C and 25 % RH. 

Run standard curve with VX @ 3.5468 ng/ul. 

Log file 

0.5 927 815 

1 1806 822 

1.5 2650 829 

2 3195 835 

Sample # 1,40 sec @ 100 cc/min = 1056 = .030 ug/l ??? 

Sample # 2,40 sec @ 100 cc/min = 1817 = .055 ug/l    log: 

Testing detectors 

Sample # 3,40 sec @ 100 cc/min = 1833 = .055 ug/l    log = 

VX Generator Settings 

agent = 110 cc/m gen temp = 52.0 C ■^ 

0955 dry air = 2.10 l/m gen RH = 26% 

wet air = 1.00 l/m mb temp = 20 C 

1115 agt temp = 35 C amb RH = 82% 

980814VX - Page 1 of 1 

Printed: 8/14/98 

Operator_ 

Operator, 



Startup Test Checklist and Test Data Sheet 

Detector S/N     9*o2.ö6> - Y Date: <f-/7- 9?  

SoftwareVer. -S~.42.ff -/ Time:     K-'0-^  

Location:      £Zj)££     *3S-'&        "7*** ■  JLI^    &    ST+AT^. 

1. Initial Power On 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafile name       7~~^y/^V , J>4 T 
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Pass Fail 

V 

\y 

Display shows M43-APD 

Display shows the Software Version j/ 

Display shows LED TEST followed by test patterns _v/_ 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins <J 

Display shows READY within 30 minutes after startup \S 

Record Time    LI S3  

<s 

Display goes blank approx. 15 seconds after READY y 

Tested by: (y.   Lo^vi  Date ^/p/frf 

Form M43-DVT-001 Rev B (June 9, 1998) 



Startup Test Checklist and Test Data Sheet 

DetectorS/N        t%6^64> -J~           Date:          ?-n -  ? g- 

Software Ver. •***•** S -' Time:       /J;"  

Location:   £&&*£-   * 3S/& /SMI> ..     Q   »g.   ^    jV>Ar*o° 

Paise-A   of-?     ?- /y     //; 3 ^     *- ■*"*2 "^ 

1. Initial Power On J r**sj)    A=*fL.     3   **r*   AT    +1&   **- 

A. Uncap the air inlet and air exhaust. Place charcoal filter over the inlet. 

B. Connect communication cable and begin "Logall" file. 

Record datafile name      "T^-TV t'.3>AT 
(Attach copy of data with test records) 

C. Turn horn volume to full (clockwise) 

D. Connect power and begin stopwatch. 

E. Verify startup sequence. 

Display shows M43-APD 

Display shows the Software Version 

Display shows LED TEST followed by test patterns 

Display shows HÖRNTEST and horn beeps twice 

Display shows SELFTEST 

Display shows STANDBY and backflush begins 

Display shows READY within 30 minutes after startup 

Record Time -*'C*  

Display goes blank approx. 15 seconds after READY 

Pass Fail 

s 

V 

Tested by: £•   Lo  Z^i  Date %hl\tf 

Form M43-DVT-001 Rev B (June 9, 1998) 
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S/K 3 043 

61 VS(FPD) 

TWÄG 0.00 

PEAK # * 
HEIGHT '(2 ü 
R.TIME 224.7 
WIE-TH 5 . 4 

u«/ A. e s 

Recorder  i.   U-0   v  =  übu. nA) 
FFE'  Eiectroi/ister -signal 

Volts 
10— i 

4-f- 

1-- 

I    0 
/\-—_ 

120 

'I    ft 
!  II 
1 \\ m 

J L. 

Oldest 
newest 
Current 

05/12/ya. lb 
03/17/5 8 IS' 
nfi yi 7 .-"3 8      i£ 

240 
Time,   sec 

560 

Monitor Serial Number 3043 

Time       VX 

n*+.« 08/17/98 Sampling Station  1 

TWAG 
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APPENDIX C. GOVERNMENT EVALUATION TEST DATA: 
INTERFERENCES 

C-l 



Blank 



Test Location: M - r-tcu.r>  

Date: <? ' 3 / -  ? ^  

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

ns^ 

Trial No. 

2^ 
Time 

H°?> 
Comments 

Trial No. 

3 
Time 

\H07 
Comments 

Post-test 

H 

G 

Interference Material:     (A *>Le fr8>£S>    £A3   *■ X/i fa* 5 f 

Operator Q UJ tJ   /    6?l—      

^D'P Weather. fSAti f*   f^Pti 

Det S/N 

T^oi** - y 

S/WVer Det S/N 

9 $fi3Li>6 -5" 

S/WVer 

Alarm Response 
Clear 
Time 

Yes B""   No   D Äi.6   lnV£> 

Yes H^ No   D V*l/  /f/ 

Alarm Response 
Clear 
Time 

Yes EK'    No   D fl>i_S i-oU> 

Yes D-~    No   □ MR*/ /KcfS 

Distance        / Q   '      Chall. Time       2L- / f? 

Alarm Response 
Clear 
Time 

Yes   D 

No    B^ 
^ 

Distance (0   '      Chall. Time   Ji 't arz? 

Alarm 

Yes   D 

No    B^" 

Response 
Clear 
Time 

Comments fÖ^^Ö^L ■ 7)firT -ra<TlO-DL ..VA-T- 

Distance JA I   Chall. Time 2 ,'gp 

Alarm 

Yes   D 

No    1? 

Response 
Clear 
Time 

Distance              /^3   '    Chall. Time     2\OZP 

Alarm Response 
Clear 
Time 

Yes   D 

No    M 

Distance jp *    Chall.Time 

Alarm Response 
Clear 
Time 

Yes   D 

NO  &" 
' 

Distance f£ *      Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     GK 
<«* 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D ' 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 

X-*-       P&C--T*-*-       J>/***<-    S-XHAUlJ- 



Test Location: /0-F,s<s> 

Date: ?- 3/~   9 f- 

Temperature: $6 F 

Interfereno eMa terial: XJ/Gict- £xtiAu 

Operator / <T^ 

Weather 2 - SM.PH Sö% AH 

DetS/N 

fffAa^- V 

S/WVer 

$%az.6l> -5" 

DetS/N 

qgaiaL -y 

S/WVer 

S.azß--/ 

Pre-test 

H 

G 

Alarm Response 
Clear 
Time 

Yes Q^   No    D 6^5 JL^ 
Yes &*     No   D Aß/   i_£jJ 

Alarm Response 
Clear 
Time 

Yes B^   No   D Bi-5 i^i^ 
Yes B^    No   D MM   lil 

Trial No. 

Time 

Z.H I 

Comments 

Distance /O ' ChalLTime 2. V? 

Alarm 

Yes   O   i/ 

3< No 

Response 
Clear 
Time 

T^a^y. />/? T 

Distance /^   ' ChalLTime     Q.'fa~£? 

Ala on Response 
Clear 
Time 

Yes   D   y 

No    DJ^ 

~/£S~XQ^. J)/? y 

Trial No. 

2_ 
Time 

2:^'i' 

Comments 

Distance 10 '     ChalLTime    3_\ #& 

Alarm Response 
Clear 
Time 

Yes   D 

No     TSf 
*"•. 

Distance /£    '      ChalLTime   £_  <&-£) 

Alarm Response 
Clear 
Time 

Yes   D 

No     B^ 
* 

Trial No. 

3 
Time. 

3,77( 

Comments 

Post-test 

H 

G 

Distance         / *   '        Chall. Time    £   ' £J"Z? 

Alarm Response 
Clear 
Time 

Yes   D 

No     D^ 
y 

Distance          / ^p    *     Chall. Time    ^  ' czz? 

Alarm Response 
Clear 
Time 

Yes   D 

No     B-" 
s 

TbHQ-os. ±>l£~ 'DS-^QS t*>i£- 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 

Alarm Response 
Clear 
Time 

Yes O       No    D 

Yes D       No    D 

ic'c     PteT&ST    -     (?A^A^- 



Test Location: 

Date:  

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

Z\2S 

Comments 

Trial No. 

Time 

3; 3/ 

Comments 

Trial No. 

Time 

3;3>7 

Comments 

Post-test 

H 

G 

£RS)£<L     M-Pic<-D 

*?3 F  

Interference Material:       6f A <\        1/flPtfK. 

Operator & L2   / £: L~        

Weather. *~JL 7e        J>   M-PH 

DetS/N S/WVer DetS/N S/WVer 

Alarm Response 
Clear 
Time 

Yes B^No   D RLS i~JUJ 
Yes 03^   No   D tük\/ H\ 

Alarm 

Yes B—'  No    D 

Yes B^  No    D 

Response 

&L6 U?U 
A/#\//h£S> 

Clear 
Time 

Distance ^- '          Chall.Time     £   ' Ö b" 

Alarm Response 
Clear 
Time 

Yes   D 

No     ET' 

Distance £ / Chall.Time  £ '&£> 

Alarm 

Yes   D 

No 

Response 
Clear 
Time 

TfiHXcL.MT T6£^6 C ,J)JT 

Distance             jf  '     Chall.Time        j.  '0D " 

Alarni Response 
Clear 
Time 

Yes   D 

No    DK" 
^ 

Distance           <£ '          Chall.Time    ^ '&& " 

Alarm Response 
Clear 
Time 

Yes   D 

No    W 

Distance         £'          Chall.Time     £_ '# " 

Alarm Response 
Clear 
Time 

Yes   0 

No     0 

s 

Distance _$" Chall.Time   X '{f^ 

Alarm 

Yes   D 

No 

Response 

°y 

Clear 
Time 

roHXb-}> 1/& Tö < i-C ~? .  6 /£-  

Alarm Response 
Clear 
Time 

Yes D      No   D 

Yes D      No   D 

Alarm 

Yes D       No    D 

Yes D       No    D 

Response 
Clear 
Time 

6&£    PAe-TeiT goJUHV^r    <£A<, 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

3;siA 
Comments 

Trial No. 

Time 

H'.w 

Comments 

Trial No. 

Time 

H: 2. i 

Comments 

Post-test 

H 

G 

ftuuvtot-    4~A Interference Material: 

Operator. dk: & /    4r l— 

A~b 

+ 73 Weather 

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes H^ No   D RL5 J-*US 

Yes B^  No   D flßV/ht.O 

Distance      / 5"             Chall. Time 3'**" 

Alarm Response 
Clear 
Time 

Yes   D 

No     IB 
' 

7"^^^f.,^/~ 

Distance           f ^ '       Chall. Time       3 ■ pp 

Alarm Response 
Clear 
Time 

Yes   D 

No    m 

Distance /r Chall. Time 

Alarm 

Yes   D 

No V 
Response 

Clear 
Time 

J. ̂ öH^ö^.   5j£r 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 
■ 

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes [3^ No    D RxS L01J 
Yes QK^  No   □ N9M   \\ I 

Distance           / S'     Chall. Time    3 '#z>  " 

Alarm Response 
Clear 
Time 

Yes   D 

No     H"" 

T~££'2.0fr.3>AT~ 

Distance j <- /      Chall. Time     3 •• ^^j 

Alarm Response 
Clear 
Time 

Yes   D 

No   ra^ 
' 

Distance IS1 Chall. Time 

Alarm 

Yes   D 

No 

Response 
Clear 
Time 

'&CXQ4 . 6> l Cr 

Alarm Response 
Clear 
Time 

Yes D        No    D 

Yes D        No    D 

J^c-   fiix-lesr   T)'c^^-   ^V^ 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

{&>*_ 

Comments 

Trial No. 

1» 
Time 

u-sio 

Comments 

Trial No. 

Time 

J3ÜÜ: 
Comments 

Post-test 

H 

G 

_./W-/="=- t-£> Interference Material: j)lrS<z~L-       I//)P*&- 

t-li-IV 

i-rsF 
Operator. 

Weather. 

^UJ   J <£*- 

V*% S/uPti  

S/WVer 

Alarm Response 
Clear 
Time 

Yes CK^No   D fi>J_fc    U>ä? 

Yes H-""   No   D A/M U>u) 

Distance S1 Chall.Time     ZW 0 

Alarm 

Yes   D 

No    JS 

Response 
Clear 
Time 

-rwg./^ ..PAT 

Distance s1 Chall. Time     £.: IX> 

Alami 

Yes   D 

No    ^ 

Response 
Clear 
Time 

Distance 3T' Chall. Time 

Alarm 

Yes   D 

No     P 

Response 
Clear 
Time 

DetS/N S/WVer 

Alarm Response 
Clear 
Time 

Yes B^^No   D ßi_S ^^ 

Yes B^    No   D M\JLcUJ 

Distance        £ Chall. Time "2,." O tf 

Alarm 

Yes   D 

No     V$ 

Response 
Clear 
Time 

T~0_<-J2./0 .-DAT" 

Distance s. Chall.Time Z~'öt3 

Alarm 

Yes   D 

No /% 

Response 
Clear 
Time 

Distance S' Chall. Time 

Alarm 

Yes   D 

No     g^ 

Response 
Clear 
Time 

ffiM  -L.l\   3l\r -7-0 .Cm Si fr 

Alarm 

Yes D       No   D 

Yes □       No   D 

Response 
Clear 
Time Alarm 

Yes D       No   D 

Yes D       No   D 

Response 
Clear 
Time 



Test Location: 

Date:  

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

Dm. 
Comments 

Trial No. 

2- 
Time 

n.-H. 
Comments 

Trial No. 

1 
Time 

rpJ» 
Comments 

Post-test 

H 

G 

r\-FM i)l-ej/>I tL^tnit 

<3-Jf- *)! 

* 11 v 

Interference Material: \JI-Z \fl    '^ v "ni-ni 

Operator (j~L- . 

Weather. </EM# £ Plf/l 

DetS/N S/WVer 

Alarm 

Yes &      No   D 

Yes fo No   Ö 

Response 

ßu Uw 
f\p/Uku 

Clear 
Time 

Distance      [ Sft           Chall.Time   £,^0 

Alarm Response 
Clear 
Time 

Yes   D 

No    ^ 

~r»V"M2-. DAI 

Distance ,- e^-fir-          Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     P 

Distance Chall. Time 

Alarm 

Yes   D 

No    £3 

Response 
Clear 
Time 

Det S/N 

IZOiofrOZ 

S/WVer 

7«ivaüL 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 

Alarm 

Yes JS       No   D 

Yes J2[     No   □ 

Response 

UuS^v 
mvLo \, 

Clear 
Time 

Distance     /^-ff        Chall.Time   £;<I0 

Alarm Response 
Clear 
Time 

Yes   D 

No     (^ 

ToT-UZ. 04T 

Distance    / S~ "£ Chall. Time 

Alarm 

Yes   D 

No     0 

Response 
Clear 
Time 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   □ 
No     pt 

70S ri7.*t\r 

Alarm 

Yes D       No   D 

Yes D       No   D 

Response 
Clear 
Time 



Pre-test 

H 

6 

Trial No. 

Time 

n.'Ji 

Trial No. 

1_ 

Time 

P7W 

Comments 

Trial No. 

Time 

'1'f? 
Comments 

Post-test 

H 

G 

n-hM Test Location: '  '      I  1*4 

Date:     ft -   i I ~      /ft 

Temperature: ±11 OP 

Interference Material:       K-e.ro   S-r^-t     WftpO*- 

Operator: G", L, .   

Weather. ^t^LI-l G'^U 

DetS/N S/WVer DetS/N S/WVer 

6~o^~ t 

Alarm Response 
Clear 
Time 

Yes JS'      No   D acs UM, 
Yes 13.      No   D cAtvUss 

Distance C"*£j-      Chall. Time       ^_; vo 

Alarm 

Yes   D 

No    % 

Response 
Clear 
Time 

Comments Toy?-'*/"    h A 7 

Distance Sjfc. Chall. Time      2"'^ 

Alarm 

Yes   D 

No     0. 

Response 
Clear 
Time 

Distance S -ft"      Chall. Time        ^_: 00 

Alarm 

Yes   □ 

No   Ek. 

Response 
Clear 
Time 

TQfr Uf .SO- 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 

Alarm Response 
Clear 
Time 

Yes &      No   D TIL^U^ 
Yes R     No   D MfLv \4; 

Distance S-fr Chall. Time 2.; 00 

Alarm 

Yes   D 

No    ^ 

Response 
Clear 
Time 

± ■of2/V   DAI 

Distance g-fj-            Chall. Time z : 00 

Alarm Response 
Clear 
Time 

Yes   D 

No     0. 

Distance      C; -fp          Chall. Time £» 60 

Ala on Response 
Clear 
Time 

Yes   D 

No     # 

T05   1*?.   Mir 

Alarm Response 
Clear 
Time 

Yes D       No   G 

Yes D       No   D 



Test Location: '   1 ~~ *  t * ' ^ _ 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

:«■•*" 

Comments 

Trial No. 

2- 
Time 

y^rr 
Comments 

Trial No. 

3 
Time 

1%'^ 

Comments 

Post-test 

H 

G 

7o°P 

Interference Material:     l\-t?yQ.Vw     WYin'y 

Operator        1—0 "jV  

Weather  

DetS/N S/WVer DetS/N S/WVer 

ioi<r-y 

Alarm Response 
Clear 
Time 

Yes Ja.      No    D ßO /.o^ 
Yes lg(       No    D rtfo, fofrD 

Alarm 

Yes J&      No   D 

Yes 0       No   D 

Response 

ßuu* 
ciw m 

Clear 
Time 

Distance     ( g~f T;         Chall. Time 2:a 
Clear 

Alarm Response Time 

Yes   D 

No   a 

Distance iSi-V     Chall. Time   ^oO 

Alarm Response 
Clear 
Time 

Yes   D 

No    ^ 

-To-t-X/i    pan Trc  ^.Mt 

Distance / 5- fr         Chall. Time    2-: C 0 

Clear 

Alarm Response Time 

Yes   D 

No    ^' 

Distance          / T4>    Chall. Time   £;/* 

Alarm Response 
Clear 
Time 

Yes   D 

No    H 

Distance       l$]r Chall. Time    %.\ (fi 

Alarm 

Yes   D 

No   "0. 

Response 
Clear 
Time 

Distance f^fo.         Chall. Time      2-^ 

Alarm Response 
Clear 
Time 

Yes   D 

No    ft 

70V an    ^/t- 
f»^ t~ Ota  

  To 5~ 2-ij Sf(- 

Alarm Response 
Clear 
Time 

Yes/6s.     No    D tfLS Lc^ 
Yes B&      No   D C\<L\J *&> 

Alarm Response 
Clear 
Time 

Yes )9        No   D fTLS htu 
Yes ^3       No    D ivUV    W/ 

\ g-.?o      7°^ Lr*' p*^ ToS 7.1^.   P^ 



Test Location: 

Date: 

Temperature: IVF 

Material:     ^ f ^    Vfrfü^ 

L  G^°J  
Weather. &T£>(Zf4 ~7 H f(l 

Interference 

Operator. 

Pre-test 

H 

G 

Trial No. 

Time 

r.*° 
Comments 

Trial No. 

Time 

sis 
Comments 

Trial No. 

Time 

KlS* 
Comments 

Post-test 

H 

G 

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes 0       No   D ß^S h&0 
Yes p       No   D NRV ME^P 

Distance     5-fc Chall.Time   ^:QQ 

Alarm 

Yes   ß. 

No     D 

Response 

t\ldv   ^^ 

Clear 
Time 

-ToS-^K. OAT 

Distance Chall. Time 

Alarm Response 
Clear 
Time 

Yes   B 

No     D 

N(bJ  Uw 

Distance Chall. Time 

Alarm 

Yes   D 

No     El 

Response 
Clear 
Time 

Det S/N S/WVer 

Alarm 

Yes IX      No   D 

Yes P       No    O 

Response 

ß<-5 h&] 

Mfcu  Lo^ 

Clear 
Time 

Distance        S~fX Chall. Time     Z_ ? 6 O 

Alarm 

Yes   |3 

No    D 

Response 

KPV £-<?W 

Clear 
Time 

nos-u^   OA"[ 

Distance Chall. Time 

Alarm 

Yes   D 

No     0 

Response 
Clear 
Time 

Distance Chall. Time 

Alarm 

Yes   D 

No     E 

Response 
Clear 
Time 

Tc*\   ^1J   S>(U 
7^  ?1Q.^U 

Alarm Response 
Clear 
Time 

Yes D      No   D 

Yes 0      No   D 

Alarm Response 
Clear 
Time 

Yes D       No    D 

Yes D       No   D 



Test Location: 

Date: 

H- F(€ U 

1/*\rt 
Temperature: ~7H*F 

Interference Material:     O f»)   ft WVH«^ 

Operator. L~ O £oJ . 

Weather. f.^., ftlJ-  

Det S/N S/WVer Det S/N S/WVer 

(«Sol 0-| 

Pre-test 

H 

G 

Alarm 

Yes EQ      No   D 

Yes A No   D 

Response 

gU    Ü3W 

iA«v vi eO 

Clear 
Time Alarm 

Yes CJ       No   D 

Yes fa       No   D 

Response 

llLShM. 
JSfcv U>v 

Clear 
Time 

Trial No. 

Time 

Ü11 

Distance /s-tr Chall.Time    3_*o> 

Alarm 

Yes   D 

No     ft 

Response 
Clear 
Time 

Distance If-h Chall. Time 

Alarm 

Yes   D 

No    ^ 

Response 

Comments 7ofaM. 04i 7"eS* 21.1    D/1T 

Trial No. 

l_ 
Time 

Comments 

Distance Chall. Time 

Alarm 

Yes   D 

No     K 

Response 
Clear 
Time 

Distance Chall. Time 

Alarm 

Yes   D 

No     BC 

Response 

Trial No. 

Time 

<?i Til« 

Distance Chall. Time 

Alarm 

Yes   D 

No    El. 

Response 
Clear 
Time 

Comments 7o^ in 5iw ToT ?Z£.3/l- 

Post-test 

H 

G 

Alarm 

Yes D       No   D 

Yes □       No   D 

Response 
Clear 
Time 

Clear 
Time 

Clear 
Time 

Distance                              Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     13 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

'hie, 
Comments 

Trial No. 

x~ 
Time 

«i-> •JIHJ    I 

Comments 

Trial No. 

Time 

W 

Post-test 

H 

G 

■1/t/TT 

Interference Material:    CA»<.bty>     rnn»m<ti 

Operator Z_ 0 ^?0^  

Weather. 

DetS/N S/WVer 

Alarm 

YesjSF      No   D        fSZ-S     &\ 

Yes JEf       No    D 

Response 

HfcvhMl 

Clear 
Time 

TD     U**> 

Distance Chall. Time 

Alarm 

Yes   D 

No     & 

Response 
Clear 
Time 

-to^7/iJ.   Dfl-7 

Distance Chall. Time 

Alarm 

Yes   D 

No     p, 

Response 
Clear 
Time 

T.*^   ffuTog) 

Distance Chall. Time 

Alarm 

Yes   D 

No    B- 

Response 
Clear 
Time 

Comments TV/l-lV:   ^if- 

Alarm 

Yes D       No   D 

Yes O       No   D 

Response 
Clear 
Time 

DetS/N 

citov>G-cr 

Alarm 

Yes 0       No   D 

Yes 0       No    D 

Response 

&LS   Uw 

t\\g.y U)\y 

Distance Chall. Time 

Alarm 

Yes   D 

No    ^ 

Response 

-70T   7/LT   -&A~7 

Distance Chall. Time 

Alarm 

Yes   D 

No    fl 

Response 

Distance Chall. Time 

Alarm 

Yes   D 

No     R 

Response 

Alarm 

Yes D       No    D 

Yes D       No    D 

Response 

Clear 
Time 

n 
Clear 
Time 

Clear 
Time 

i 
Clear 
Time 

Clear 
Time 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

(*.& 

Comments 

Trial No. 

Z 
Time 

AT. t<? 

Comments 

Trial No. 

Time 

Comments 

h-p,,(j 

_2t/at 
n rr- 

Interference Material:       Wfa/<*       bumft 

Operator. /_Q fcc^   

Weather.        S3£fll*          

DetS/N S/WVer 

M s<aö-| 

Alarm Response 
Clear 
Time 

Yes ^0       No   □ ßfcS7    MPfl 
Yes £3       No   D /slfcv  towv 

Distance    3 <^-{f          Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    j2 

TeMlir-   ÖÄ-7 

Distance                           Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    p 

Distance Chall. Time 

Alarm 

Yes   D 

No     ^ 

Response 

TOM ^^c. Mi- 

Post-test 

H 

G 

Clear 
Time 

Alarm Response 
Clear 
Time 

Yes D       No    D 

Yes D       No   D 

Det S/N 

<7?u 2ö6- "f 

S/WVer 

^$02- fr-1 

Alarm Response 
Clear 
Time 

Yes Ef      No   D flU  fofc-0 
Yes |^      No   D ft£v 4=6^v 

■He 9 

Distance    J^-ff          Chal1-Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    1ST 

ToS^y.    OAT 

Distance Chall. Time 

Alarm 

Yes   □ 
No     £ 

Response 

Distance Chall. Time 

Alarm 

Yes   D 

No . J3 

Response 

7e^^^6■ so. 

Clear 
Time 

Clear 
Time 

Alarm Response 
Clear 
Time 

Yes D        No   D - 

Yes D       No   D 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

Iö:U 

Comments 

Trial No. 

Time 

iff'S C 

Comments 

Post-test 

H 

G 

H-F.-Ü 

JfdiL 

Interference Material:      Dftv6fV     ~^~yrf 

Operator 

Weather. 

DetS/N S/WVer DetS/N S/WVer 

t-4 5~«^0- / 

Alarm Response 
Clear 
Time 

Yes ^       No   Ö &.S    Heo 
Yes |&      No   □ H<^ lA-\ 

Alarm 

Yes ß£       No    D 

Yes pf      No   D 

Response 

gu hen 
Kfcv fttfr 

Clear 
Time 

Distance    »2,1--fr          Chall.Time     £,:</•> 

Alarm Response 
Clear 
Time 

Yes   D 

No    ^C 

1Q\ ^1. DAT 

Distance 2_7 4^,-       Chall.Time   2^0^ 

Alarm Response 
Clear 
Time 

Yes   D 

No     ft 

To <T 7.1-7    OAT 

/aM-   g*   /rwj—-f»r?v,"*fy 

Distance Chall. Time 

Alarm 

Yes   D 

No     |^ 

Response 
Clear 
Time 

Comments fo' «^    A*"»^!    /°'a>^^ 

Distance       «T/U-fc       Chall.Time Distance rj 7 _^      Chall. Time 

Alarm Response 
Clear 
Time 

Yes   O 

No    ^ 

ToS   HT.StW TOT at?, Si(r 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D        No   D 



Test Location:               ft "~    r / -e.   U 

Date: l/l/«??  

Temperature: 

Pre-test 

H 

G 

Zl'r 

DetS/N 

Alarm 

Yes JSJj       No    D 

Yes D       No   D 

S/WVer 

^1 S"«1- fr -^ 

Response 

/5iS tej 
N(L\J Ur) 

Interference Material:        ( I kW     vvtvit^ 

Operator. £, 0 jeS .  

Weather. S3%K.& 

Clear 
Time 

DetS/N S/WVer 

Alarm Response 
Clear 
Time 

Yes ii^     No   D /StA K^ö 

Yes Q^      No   D U C~V LCW 

Trial No. 

Time 

n#» 
Comments 

Trial No. 

Time 

\V.H$ 

Distance     %TL -ff        CnalL Time      2--°° 

Alarm 

Yes   D 

No    (H^ 

Response 

Tot VIS   QA~ 

Clear 
Time 

Distance \                  Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    p 

Distance -j 2_"-fr        Chall.Time    "L\oO 

Alarm Response 
Clear 
Time 

Yes   D 

No    tf 

To r 22/?. £>d T 

Distance 

Alarm 

Yes   D 

No    3( 

Chall. Time 

Response 

Z) 
Clear 
Time 

Comments 

Trial No. 

Time 

IV. ?> 

Comments 

Post-test 

H 

G 

Distance 

Alarm 

Yes   D 

No     (&' 

Chall. Time 

Response 

Alarm 

Yes D       No   D 

Yes D       No   D 

Response 

Clear 
Time 

Clear 
Time 

Distance 

Alarm 

Yes   D 

No     0^ 

Chall. Time 

Response 

7<^r    2*0- Sl\r 

Alarm 

Yes D        No   D 

Yes D        No   D 

Response 

Clear 
Time 

Clear 
Time 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

iViD 

Comments 

Trial No. 

2^ 
Time 

,3:/0 

Comments 

Trial No. 

Time 

ia:rf 
Comments 

Post-test 

H 

G 

IM-Fieli 

.f/ihf 
Interference Material:       U/*'fr   ' b<tlnhe 

LV^J  Operator 

^V Weather        ^^oüL 

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes if      No   D U;     fi\ci 
Yes ^f       No    D Pi«y   h&9 

Distance      S~0-fx"         Chall.Time   Z'0\J 

Alarm Response 
Clear 
Time 

Yes   D 

No    £ 

~JoH L3/.   6/t"7 

Distance Chall. Time 

Alarm 

Yes   D 

No    ^ 

Response 
Clear 
Time 

Distance Chall. Time 

Alarm 

Yes   D 

No    ET 

Response 
Clear 
Time 

-T^ Ul.   5(L 

Alarm Response 
Clear 
Time 

Yes O       No   D 

Yes D       No   D 

Det S/N 

Alarm Response 
Clear 
Time 

Yes ££      No   D 5U      UM, 
Yes B.      No   D N£v HM 

Distance     ^\            Chall.Time       1^\ oo 

Alarm Response 
Clear 
Time 

Yes   D 

NO  ja: 

7oru/. OAT 

Distance Chall. Time 

Alarm 

Yes   D 

No     jZj 

Response 
Clear 
Time 

Distance Chall. Time 

Alarm 

Yes   D 

No    ,EC 

Response 
Clear 
Time 

ToT   ZJL.^^- 

Alarm Response 
Clear 
Time 

Yes D       No    D 

Yes D       No    D 



Test Location: 

Date:  

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

[i:v 

Comments 

Trial No. 

n~ 
Time 

Xh*3 

Comments 

fl-PirU Interference Material: Nr //>w Sfrvi^ 

i/*l?r 
ri'P 

Operator Z-O?1^ 

Weather. 

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes t(     No   D ßu Mtn 
Yes 0      No    D t\%\j &\ 

Distance ^j -^"r          Chall. Time 

Alarm Response 
Clear 
Time 

Yes   0 

No     D 
C-ß   ^ 

.,   Tnf iff-  P^r 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   B 

No     D 

&u   u^ 

Trial No. 

T 
Time 

Comments 

Distance Chall. Time 

Alarm 

Yes   pt 

No     D 

Response 

au 

Toy  Xjy S/fc IC 

Post-test 

H 

G 

Alarm 

Yes D       No    D 

Yes D       No    O 

Response 

Clear 
Time 

Clear 
Time 

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes J2"      No   □ ßO  KPO 
Yes g       No    D AlRV  ^ffj» 

Distance o-y -Ce-         Chall. Time 

Alarm Response 
Clear 
Time 

Yes   E 

No     D 

C-0   u^/^i 

Toy 2^XJ, £4T 
\jU^XUf^i\^ 

Tog-UK S/L~ 

Alarm 

Yes □        No    D 

Yes D        No    D 

Response 

Distance                              Chall. Time 

Alarm Response 
Clear 
Time 

Yes   a: 

No     □ 

QU     U*s 

Distance Chall. Time 

Alarm Response 
Clear 
Time 

Yes   IX 

No     D 
(£1* 

Clear 
Time 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

/V?fc 

Comments 

Trial No. 

7_ 

Time 

]%hi 
Comments 

Trial No. 

Time 

jV'SQ. 

Comments 

Post-test 

H 

G 

214&  
Interference Material:    \J jvl/e/   j>i*«Ne. 

Operator. L- O^d 

Weather. 

Det S/N S/WVer Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes  Jg^       No    D UL^        ^v/ 

Yes p.      No   D Ne-v   l4/ 

Alarm 

Yes ^ No   D 

Yes * 
No    D 

Response 

tftf    flW 
Ktv /ig-p 

Distance sofr Chall. Time 

Alarm 

Yes   D 

No    J3 

Response 
Clear 
Time 

loH-L^S. 047 Yo.r 275.    047 

r. liflyj        f?»j..J^r- -6-(tP/f C -fr*     b»*1 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    £ 

Distance Chall. Time 

Alarm 

Yes   pr 

No     D 

Response 

H   L* 

Distance Chall. Time 

Alarm 

Yes   D 

No    £1 

Response 

Clear 
Time 

Distance Chall. Time 

Alarm 

Yes   IS 

No     D 

Response 

(ILS 

TOT   2.36.    £/l 
ToT 2-3(. S>i{^ 

Alarm 

Yes D       No   D 

Yes □       No   D 

Response 
Clear 
Time Alarm 

Yes D       No   D 

Yes D       No   D 

Response 

Clear 
Time 

Distance    c^j ■{"£         Chall. Time 

Alarm Response 
Clear 
Time 

Yes   fr 

No    D 
(4  L*M/ 

Clear 
Time 

Clear 
Time 

Clear 
Time 



Test Location: 

Date: 

(M-PirU Interference Material:      l^*e<±      -> to tif^ 

Operator L-Q%«?  

Temperature: ?VF Weather. 

Det S/N 

7? ol*G-of 

S/WVer Det S/N 

*7^ 706-0r 

S/WVer 

Pre-test 

H 

G 

Alarm Response 
Clear 
Time 

Yes Ef       No   D £U     hrl 
Yes ^      No   D rttfV   t-4; 

Trial No. 

Time 

\i.<i~) 

Distance       <>Ü "(r        ChalL Time 

Alarm Response 
Clear 
Time 

Yes   □ 

No     J^ 

Comments 

Trial No. 

^ 

Time 

i$'/U 

Distance Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No   JS$ 

Comments 

Trial No. 

Time 

1S-.30 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    $i_ 

Comments ■Ta*/ nz   sic- 

Post-test 

H 

G 

Alarm Response 
Clear 
Time 

Yes D       No    D 

Yes D       No    D 

Alarm Response 
Clear 
Time 

Yes %      No   D RLS   ihej 

Yes fef       No    D N*v/ M 

Distance     %J %t        Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No   J& 

-ton-Lin  OA7    -12 JüTLJl. ÖA7 

'—^-*rsr 

Distance Chall. Time 

Alarm 

Yes   Ö 
No K 

Response 

^Ojr     C(i^ 

Distance                             Chall. Time 

Ala mi Response 
Clear 
Time 

Yes   D 

No   0^ 

1 
Clear 
Time 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 



Test Location: 

Date: 

Temperature: 

Interference Material: CrM^e*^   Sfhi>H- 

Operator        L- 0^^  

Weather. " _____ 

Pre-test 

H 

G 

Trial No. 

Time 

* {$> SO 

Trial No. 

V 
Time 

?s :JT 

Comments. 

Trial No. 

Time 

/^/J 
Comments 

Post-test 

H 

G 

Det S/N S/WVer Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes p.      No    D ßy    ZJ>V 

Yes ^     No   D (M«Lv   14,- 

Comments yt>H lJ7°i .    D AT 

ToH L^.HV 

Alarm Response 
Clear 
Time 

Yes E5       No   D /TU   _^ 
Yes gL      No    O K«.^ ftto 

Distance 5~o W      Cna"-Time 

Clear 

Alarm Response Time 

Yes   0. <rÄ      £*V 

No     D 

Distance         5c/T?         CnalL Time 

Alarm Response 
Clear 
Time 

Yes   __- 

No    D 

<r&    U** 

7AC   9T-.Q4T 

Distance    /o -ff-              Chall. Time 

Alarm Response 
Clear 
Time 

Yes   E5 

No     D 

Q-&   Lw 

Distance (j _(^           Chall. Time                           | 

Alarm Response 
Clear 
Time 

Yes   £. 

No     D 

CIS   Li*s 

Distance    2—S" "fr         CnalL Time 

Alarm Response 
Clear 
Time 

Yes   JS 

No    D 

fvlf-v 

Tor iHQ.slL 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 

Distance   %. J" -fc-        Chall. Time 

Alarm Response 
Clear 
Time 

Yes   E5 

No     D 

|M|tV 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No    D 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

I 

Time 

r*:*- 
Comments 

Trial No. 

1. 

Time 

n ?*•/ 

Comments 

Trial No. 

T 
Time 

Comments 

Post-test 

H 

G 

h- R-J 
7/V*r 

Interference Material:       \-j~T H 

K7°F 

Operator 

Weather 

DetS/N S/WVer 

Alarm 

Yes jgi      No   D 

Yes No   D 

Response 

{li-S Lu^ 

Cites Hi 

Clear 
Time 

Distance     3 -£r         Chall. Time    2*1 uO 

Clear 
Alarm Response Time 

Yes   D 

No   r^ 

"T oTZ4i   MT (V/-kn ) 
  VV/Q     ff».:ftnr-U 

Distance    /o<F           Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    S^ 

Distance                           Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    ß' 

""TOM im. <;fV 

DetS/N S/WVer 

Alarm 

Yes g£       No   D 

Yes A No   D 

Response 

fJ<J    O/K^ 

Mtf  fr£'J 

Clear 
Time 

Distance   J S^            Chall. Time    ZlOü 

Alarm Response 
Clear 
Time 

Yes   D 

No   r^ 

Distance      /o ~f f       Chall. Time 1 
Alarm Response 

Clear 
Time 

Yes   D 

No   X 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    ^ 

~7r>T    In. S.i\r 

 p.,r-     ^ D//    ^^ |Lk±3 Ö^n^Uf 

Alarm 

Yes gl       No   D 

Yes ß       No   D 

Response 
Clear 
Time Alarm Response 

Clear 
Time 

Yes H^      No   □ |3Ü   U« 
Yes ^      No   D MtfV    *tl 

TO M-2T3 .  0^-7 
-TOT 2^ J. OAT 



Test Location: 

Date:      

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

/O'.Sf 

Comments 

Trial No. 

Time 

n)y*> 

Comments 

Trial No. 

Time 

iO£L 
Comments 

Post-test 

H 

G 

Interference Material: 

Operator /^ 0 irVj 

ft \ru (* 

~7&*P Weather        ffi^ HU SnfiJ- 

Det S/N 

^VM-o^ 
S/WVer 

h StfxD-v 
17° C 

Alarm Response 
Clear 
Time 

Yes ££       No   O ßt-i KfeO 
Yes JÜ       No    D NRV 14-v 

Distance 1 ö "fr       Chall. Time    22^ 

Alarm Response 
Clear 
Time 

Yes   D 

No    Iß. 

TOf 1>W. 047 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    jtSi. 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     £L 

ToT^r.^/U 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 

A-^rrt- /~l5*»*iiy 5*w*-* 

Det S/N 

<7toMrC>r 

S/WVer 

foSoZ-ft-\ 

:cc 

Alarm Response 
Clear 
Time 

Yes pf      No    D ßLi Los/ 

Yes ß       No   D tvltfv Ht/7 

Distance      (o4r           Chall. Time     2-;OL? 

Alarm Response 
Clear 
Time 

Yes   D 

No   (a. 

To S~X^V. 04 T 

Distance Chall. Time 

Alarm 

Yes   D 

NO   (a; 

Response 
Clear 
Time 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

NO   r£ 

-TPytYP-J/L 

Alarm 

Yes D       No    D 

Yes D       No    D 

Response 
Clear 
Time 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

U^ 

Trial No. 

7- 
Time 

tlM-I 

Comments 

Trial No. 

3 
Time 

UMS 

Comments 

Post-test 

H 

G 

\A-  FtJj Interference Material: SIR 
ilM± 

•7TF 

Operator.           l—O 'hoJ 

Weather.   

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes l£      No   D Gu    Wj 
Yes Tg*     No   D Kfcv hrp 

Distance / 0 ff         Chall.Time    ^.>o 

Alarm Response 
Clear 
Time 

Yes   D 

No     S( 

Comments *~fOT 1>H . fttt"! 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     & 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     EL 

„TftM^i-j    -S1U 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D      No   □ 

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes ^      No   D tfU     ht?9 

Yes p&       No    D l"\fLW     )H<=D 

Distance     / fc-ff-          Chall.Time    £j QQ 

Alarm Response 
Clear 
Time 

Yes   D 

No     Js( 

ToTTx/L.OAn 

Distance Chall. Time 

Alarm 

Yes   D 

No     ßK 

Response 
Clear 
Time 

Distance Chall. Time 

Alarm 

Yes   D 

No    K 

Response 
Clear 
Time 

-T>g   Vtl   Si(r 

Alarm 

Yes D       No    D 

Yes D       No    D 

Response 
Clear 
Time 



Test Location: 

Date:      

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

ll''H3 
Comments 

Trial No. 

*X- 
Time 

iMs 
Comments 

Trial No. 

Time 

1^.59 

Comments 

Post-test 

H 

G 

In- KM Interference Material: 

L 
OST. 

Operator. o ~=yoj 

Weather. 

Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes Jäi      No   D KU  Mto 
Yes ^       No    D rtfe/   m 

Distance     / O «ff        Cha""Time   2-' ü ^ 

Alarm Response 
Clear 
Time 

Yes   D 

No   ^ 

T«^ ^S- ^A-7 

Distance Chall. Time 

Alarm 

Yes   D 

No     fl 

Response 
Clear 
Time 

^   -f*H 

Distance Chall. Time 

Alarm 

Yes   & 

No     D 

Response 

G-£C»~ 

Clear 
Time 

io4   aH*> 5/(,~ 

Alarm Response 
Clear 
Time 

Yes ^     No   D &i  KfcJ; 

Yes g_     No   D (>W \4i' 

"o<+ 7Sö.0/q7 

Det S/N S/WVer 

l*7 5-ülD~) 

Alarm 

Yes J&      No    D 

Yes K"       No    D 

Response 

EU    h tO 

■WFT 

Clear 
Time 

Distance       / Ö f TT       Chall. Time  2.1 Oo 

Alarm Response 
Clear 
Time 

Yes   D 

No     g 

-7-^5 z^T^OAn 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    f$ 

c»   4- 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    % 

Alarm Response 
Clear 
Time 

Yes Gf       No    □ (S13   *tQ 
Yes SL      No    D NltV \nf^ 

•70S   T-SÖ.ÖA7 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

n~^dl 
A€,-o-w*w-«>^   ^ t^Wf) 

^jurt 
Interference Material:       r\.\~t~r   v^ fvU- 

Operator L. fl^^  

.*3'P 
Weather.      7flfcM-      <W/4- 

DetS/N S/WVer Det S/N S/WVer 

Iri 5Ö2-Ö-/ 

Alarm Response 
Clear 
Time Alarm Response 

Clear 
Time 

Ye 5*0       No   D ßU u~ Yes Jjf      N°    D ß£j   ÜH" 

Ye s fc     No   D N.V-V  TO 
Yes EJ       No   D Nflv htp 

Trial No. 

Time 

Rlfc 
Comments 

Distance    /o«ft           Chall.Time 

Alarm Response 
Clear 
Time 

Yes   D 

NO   rX 

To Y 7^$-( • D AT 

Trial No. 

T- 

Time 

ÜL2J 

Distance 

Alarm 

Yes   D 

No    Tp 

V~ JE: 
Chall. Time 

Response 
Clear 
Time 

Distance       /D"(T        Chall.Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    fj<£ 

T*S    7,SY.OAl 

Distance 

Alarm 

Yes   D 

No     Pf 

P w/t*in 

Chall. Time 

Response 
Clear 
Time 

Comments 

Trial No. 

Time 

JJlil 
Comments 

Post-test 

H 

G 

-TOTI-S-Z.   &JW 

Alarm 

Yes D       No   D 

Yes D       No   E 

Response 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     H^ 

Clear 
Time 

Distance 

Alarm 

Yes   D 

No     &■ 

Chall. Time 

Response 

7to^T   ^Zl^Of 

Alarm 

Yes D        No    G 

Yes D        No    D 

Response 

Clear 
Time 

Clear 
Time 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

W-?s*U 

1/ifiL 
%rr 

S/WVer 

/f3 KäH^</ 

Interference Material:      C(_(^  

Operator        L—Q&i   

Weather. 

Alarm Response 
Clear 
Time 

Yes }S{       No   D ELf La^j 

Yes J5.      No   D KTLu lA\äf 

DetS/N S/WVer 

Alarm 

Yes ß.       No    D 

Yes ^ No   D 

Response 

gq £«u/ 

NCVJ^M. 

Clear 
Time 

Trial No. 

Time 

IW 

Comments 

Distance      3 -f t;         Chall.Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     £ 

~T*T 15?,   0/iT 
pn       Clut^ h/ fcrtn 

Trial No. 

Time 

IJ'.VL 

Comments 

Trial No. 

3 
Time 

ur.sk 
Comments 

Post-test 

H 

G 

Distance Chall. Time 

Alarm 

Yes   D 

No    "0^ 

Response 
Clear 
Time 

Distance Chall. Time 

Alarm 

Yes   D 

No     S£ 

Response 
Clear 
Time 

Distance      ^J -f f~         Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    j* 

u ^      r I Mt4!      V/ -f^T 

Distance Chall. Time 

Alarm 

Yes   D 

No    ^ 

Response 

Distance Chall. Time 

Alarm 

Yes    D 

No     ^ 

Response 

T°tw   ^ -JoTZSS-   S/U 

Alarm 

Yes D       No   Ü 

Yes D      No   D 

Response 
Clear 
Time 

Clear 
Time 

Clear 
Time 

Alarm Response 
Clear 
Time 

Yes D        No   D 

Yes  D        No    D 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

M'Jfi 
Comments 

Trial No. 

7- 

Time 

ftEH* 
Comments 

Trial No. 

Time 

Comments 

Post-test 

H 

G 

lt_£iii 
ft[Hn 

Interference Material:      u~j>l\    0 t V 

Operator.   Z--0 "t^y  

Fs'P Weather     7/^ fUl- 

DetS/N S/WVer 

Alarm Response 
Clear 
Time 

Yes ^       No   D ß^S Lu«- 
Yes J^      No   D r\itv vYi 

Distance    ^^-             Chall.Time   7,>0 

Alarm Response 
Clear 
Time 

Yes   D 

No     5(_ 

T^vn. OM-1 
c>    Cf««^ 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No   ^ 

Distance Chall. Time 

Alarm 

Yes   D 

No     £L 

Response 
Clear 
Time 

7* Mr V^x S<U- 

Alarni Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   O 

Det S/N S/WVer 

Alarm 

Yes &       No    O 

Yes JO       No   D 

Response 

(TU U*u 
(AfrX/ MEjl 

Clear 
Time 

Distance    *7-±t-           Chall.Time   ^«10 

Alarm Response 
Clear 
Time 

Yes   □ 

No    £. 

"oS-^Sl. P/n 

Distance Chall. Time 

Alarm 

Yes   O 

No    $_ 

Response 
Clear 
Time 

Distance                            Chall. Time                          | 

Alarm Response 
Clear 
Time 

Yes   D 

No    42^ 

T 0 T *2>5Vstt, 

Alarm Response 
Clear 
Time 

Yes D        No    D 

Yes D        No    D 



Fest Location: 

Date:  

Temperature: 

Pre-test 

H 

G 

far EVg.U 

3H1T 

ts°f 

Det S/N 

Alarm 

>P Yes' 

Yes Ei 

No   D 

No   D 

Interference Material:       A ^       (    ^T**- J 

Operator. L^o ^oj 

Weather.        "7 SL (Uf- 

S/WVer 

Response 

gtJ    L^W 
Nnv Hi 

Clear 
Time 

Det S/N S/WVer 

Alarm 

Yes ^      No    D 

Yes 3L No   D 

Response 

gU   L, 
(Hß-v (4 

Clear 
Time 

Trial No. 

Time 

lH>U 

Comments 

Distance Chall. Time 

Alarm 

Yes   D 

No     ^ 

Response 

'ToY^y^r pflf 

Trial No. 

7- 
Time 

N>° 

O^    rt«/U    «v|   -fc. 

Clear 
Time 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     £L 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    ^ 

ToT ~l TS. P/)~7 

Distance 

Alarm 

Yes   D 

No    J2^ 

Chall. Time 

Response 
Clear 
Time 

Comments 

Trial No. 

7 
Time 

\%i<r 

Comments 

Post-test 

H 

G 

~foHi<&SfU 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     $~ 

Alarm Response 
Clear 
Time 

Yes D      No   D 

Yes D       No   D 

Distance                              Chall. Time 

Alarm Response 
Clear 
Time 

Yes   □ 
No     ft 

T*S tfj-si. si\r 

Alarm Response 
Clear 
Time 

Yes D        No    D 

Yes D        No    D 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Det S/N S/WVer 

erertce Material:      Afy.-'Vj   Interfere! 

Operator. 

Weather 

£0W 
7<>fj(HE- 

Alarm Response 
Clear 
Time 

Yes ^       No   D ßO L#~ 
Yes ja.      No    D ^\ly U\J 

Det S/N S/WVer 

Alarm 

Yes J8f      No   D 

Yes jaC,     No   D 

Response 

tTaüA- 

Wtvt»\ep 

Clear 
Time 

Trial No. 

Time 

N:&i 
Comments 

Trial No. 

Time 

IS;<M 

Comments 

Trial No. 

3 
Time 

l£'.lK> 

Comments 

Post-test 

H 

G 

Distance     g'^T          Chall. Time 1:& 

Alarm Response 
Clear 
Time 

Yes   D 

No     ß£_ 

T*Y v^n. QAi 
C\^        r ierr^        ijfc 

Distance Chall. Time 

Alarm Response 

TiW    V6o. ^r/t- 

T0\   T,U.   0/H 

£\ 

Clear 
Time 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    JS^ 

Alarm Response 
Clear 
Time 

Yes ^      No   D fjui   UM/ 

Yes JQ      No   D |Wfl^ Vcc 

Distance    ^-f-f"          Chall. Time    gj (jQ 

Alarm Response 
Clear 
Time 

Yes   O 

No     £ 

7>v 1^   ,v^ 

To"?   2.\>Q.S(U 

Alarm 

Yes K NO o 

Yes fli£       No    D 

Response 

fly   C«u^ 

Wpv ^eD 

7c? S~ 16L0A1 

Distance                              Chall. Time 

Alarm Response 
Clear 
Time 

Yes   O 

No     ftf 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   □ 

No    ^ 

Clear 
Time 



fest Location: 

Date: 

Temperature: 

1 :iSA 
P re-test 

H 

G 

h-fiiil 
IbLii- 
C^F -> C?*F 

Det S/N S/WVer 

Interference Material: Cvwjn     tnälCC **-t€\vJ- 

Operator 

Weather      ^St Rtf- o*M 

Alarm Response 
-im L-P 

Clear 
Time 

Yes;&       No   D 

Yes j^L     No   D iW -fl? 

Det S/N S/WVer 

Alarm 

Yes 0       No   D 

Yes £3.      No   D 

Response 

04/ -ÜöM 
I^Bv   ^Ep 

Clear 
Time 

Trial No. 

Time 

t'fiic 

Comments 

Time 

S*r\V 

Distance      Z -fc         Chall.Time     2.1 CO 

Alarm Response 
Clear 
Time 

Yes   D 

No     ^ 

Distance 3<r Chall. Time    2, '. ^O 

Alarm 

Yes   D 

No    H: 

Response 
Clear 
Time 

Distance 1 _^- Chall. Time  7_J tf <J> 

Alarm 

Yes    D 

No     }< 

Response 
Clear 
Time 

~f(S^1LT^X>A-T 

Distance 

Alarm 

Yes   D 

No    JS( 

iit. Chall.Time   £_<" 6/0 

Response 
Clear 
Time 

Comments 

Trial No. 

y-n 
Time 

Comments 

Post-test 

H 

G 

Distance Mt Chall. Time 

Alarm 

Yes   D 

No   5t 

Response 

•T^ia. sty» 

Alarm 

Yes □       No   g 

Yes D       No   D 

Response 

Clear 
Time 

Clear 
Time 

Distance 

Alarm 

Yes   □ 

No     ip( 

/fr Chall. Time 

Response 

T^-z^.-MU 

Alarm 

Yes D       No   D 

Yes □        No    D 

Response 

3 
Clear 
Time 

Clear 
Time 



Test Location 

Date: 

Temperature 

M-P«rU 

<n(lhl 

mterference Materijif^%MteZ 

Operator L—Ö 7-oJ  

*77°P Weather. ffQyjj fU^ 

Det S/N S/WVer DetS/N S/WVer 

Pre-test 

H 

G 

Alarm Response 
Clear 
Time 

Yes [$L      No    D ^    \MW 
Yes gl       No    D N(Zv    HET) 

Alarm 

Ye=X No    D 

Yes ^      No   D 

Response 

gis \hzo 
HQy   HEQ 

Clear 
Time 

Trial No. 

Time 

Hi 4 

Distance    'LS'^fl Chall.Time   T.]^ 

Alarm 

Yes   p. 

No     D 

Response 

vx u+< 

Clear 
Time 

Distance <1 g--fa Chall. Time    %j ßp 

Alarm 

Yes   ßl 

No     D 

Response 

VX ^ut1^' 

Clear 
Time 

Comments 

Trial No. 

X. 

Time 

f.ll 

■ —^^—■ ii ' ' '■   ^K«all    Time 

Distance Chall. Time 

Alarm 

Yes   & 

No     D 

Response 

V^     L"~ 

Clear 
Time 

Distance Chall. Time 

Alarm 

Yes    (A 

No     D 

Response 

^ Lu\~ 

Clear 
Time 

Comments nU.u    ul,..   r-O,-   ^,JhL.Ll    .    -e-r,,/    JW I» ShJuf/. 

Trial No. 

Time 

■):*! 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    pi 

Distance                              Cnal>-Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    £f 

Comments 
T<>^i-k5\ S|v^ -ror I^Slh. 

Post-test 

H 

G 

Alarm 

Yes D       No   D 

Yes D       No   D 

Response 
Clear 
Time Alarm 

Yes D       No    D 

Yes D        No    G 

Response 
Clear 
Time 



Test Location: 

Date: 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

w 
Comments 

Trial No. 

2- 
Time 

"j:p 

Comments 

Trial No. 

Time 

pry 
Comments 

Post-test 

H 

G 

Interference Material:     -4 <n± <• cZ\<^\ *f 

Operator: LbZoJ 

m*p Weather.      7*J.3 (^ 

Det S/N S/WVer Det S/N S/WVer 

Alarm Response 
Clear 
Time 

Yes a        No   D fiU   14; 
Yes^       No   D Mtfv t»n?f 

Alarm 

Yes 3       No   D 

Yes P No   D 

Response 

/TU    <^tf/>> 

K\»iv  m 

Clear 
Time 

Distance •^   -£^-        Chall.Time       T^vü 

Alarm Response 
Clear 
Time 

Yes   D 

No    ß 

Distance    "J -fT          Chall. Time   2:"° 

Alarm Response 
Clear 
Time 

Yes   D 

No     J2. 

ToHT-£rft/t-7 "ToT^t.Dn 

Distance   "3-fr             Chall.Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     pi 

Distance       OfC           Chall.Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     0 

Distance _-^ 1   Cj-    Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    $£ 

Distance    —3 /-fr~      Chall.Time                           | 

Alarm Response 
Clear 
Time 

Yes   D 

No     ^ 

-Tvmi-7»*fU -7-0^ -7^7. S/l 

Alarm Response 
Clear 
Time 

Yes D       No   D 

Yes D       No   D 

Alarm 

Yes D       No   D 

Yes D       No   D 

Response 
Clear 
Time 



Test Location: 

Date: 

Temperature: 

P re-test 

H 

G 

Trial No. 

Time 

itf'jo 

Comments 

Trial No. 

Time 

kW\ 

Comments 

Trial No. 

1 
Time 

I« "2? 

Comments 

Post-test 

H 

G 

\h -firl 1 
.5/JAr 

Interference Material: \ \xu 

Operator L-0 ^oj 

U   fol   %»** 

!<?*£ Weather.      *"7<>/j ^^ 

Det S/N S/WVer 

^SüT-h 

Det S/N S/WVer 

Alarm 

Yes ^ 

Yes $i 

No   D 

No   D 

Response 

m M< 
Mlv tc*/ 

Clear 
Time Alarm Response 

Clear 
Time 

Yes 0.       No    D G<->  /f£j) 

Yes^      No   D (N(V W) 

Distance     1^5*-ff-    Cha"'Time     ^' ^ 

Alarm Response 
Clear 
Time 

Yes   D 

No     Hc^ 

Distance l^jCr-.      Chall. Time    7_; #0 

Alarm 

Yes   D 

No   $£ 

Response 
Clear 
Time 

TOY a4T,b4T T°r a6r. D/t-7 
t   »1lA    ^TWlIL,   VACIVW,^.    1*II.X    3*»^ 

^ 

Distance                            Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     E^ 

Distance Chall. Time 

Alarm 

Yes   □ 

No    ^ 

Response 
Clear 
Time 

Distance Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     K 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    J&- 

T»^G*7    Sl\r- mrl^Mb- 

Alarm 

Yes D       No   D 

Yes D       No   D 

Response 
Clear 
Time Alarm Response 

Clear 
Time 

Yes D       No    D 

Yes D       No    D 



Test Location: 

Date: 

pu-i Al 

Temperature: 

Pre-test 

H 

G 

Trial No. 

Time 

If.tfr 
Comments 

ffla^No. 

VL. 
Time 

|V-> 

Comments 

Trial No. 

Time 

Comments 

Post-test 

H 

G 

^P/H 
Interference Material:    ft~7 o    ^>n.' Kf Q-frrnus I 

Operator. z^04*tf 5 

*7f*f ^?xJF Weather.     ULHU^S57,N     .T<tftf 

DetS/N S/WVer 

Alarm Response 
Clear 
Time 

Yes ^      No   D UM    ^ 
Yes |SL      No   D AJfcv heo 

Distance     2_0 Kt        Chall.Time S"^^~ 

Alarm Response 
Clear 
Time 

Yes   D 

No     B 

'flWJ.   OA~] 
W/ pftu;^0v-.r  Frltr^c 

Distance Chall. Tim e 

Alarm Response 
Clear 
Time 

Yes   D 

No   p: 

Distance                           Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No     ti 

-T-C3 H^-K.   S"/^ 

Alarm Response 
Clear 
Time 

Yes,«.     No   D (A     Mrl 
Yes JZf      No   D rAw n&) 

-f^Z^^-O/Ti 

Det S/N S/WVer 

Alarm 

Yes J* No   D 

Yes &>      No   D 

Response 

(TU      La~s 

(HtfA/ ^to 

Clear 
Time 

Distance   "2vP*^C"          Chall.Time        S~i<\_ 

Alarm Response 
Clear 
Time 

Yes   D 

No   JS[ 

To 5 T70 ■ ftA~T 

Distance                             Chall. Time 

Alarm Response 
Clear 
Time 

Yes   D 

No    ££ 

Distance Chall. Time 

Alarm 

Yes   D 

No     EK 

Response 

sr 

Clear 
Time 

TyST-ll- Stir 

Alarm Response 
Clear 
Time 

Yes JsL       No   D tflj Uhs 
Yes ^     No    D N(lv <">#) 

to 5- tot. I>A>7 


